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1948 1947 | 9% 
GENERATION * (Net) 
eg OS Soe Bical Scrcts coe A si 18,385,628,000 | 16,847 ,939,000 + 9.1 
oe ee as | rc paekinmcuausinninalde 5,965,727,000 5,531,999,000 + 7.8 
DT aces a asa .|  24,351,355,000 | 22,379,938,000 + 8.8 
Add—Net Imports Over International Boundaries.................. 69,000,000 83,548,000 —17.4 
Rme—renpnee WO... <a acs cencaceascersssce TIE DES | 117,232,000 126,565,000 | — 7.4 
Less—Energy Used by Producer.................0000- are taskioiaterctend 367,059,000 | 350,696,000 + 4.7 
Net Huersy for Distribution... ..... co.cc cc ccccccavcccccccccsces | 23,936,064,000 | 21,986,225,000 + 8.9 
ER GRSCS MI WBCOCOUROE TOP o.oo. on soo :0ic ee Kise das vewevesreevanes een 3,425,534,000 | 3,330,449 ,000 + 2.9 
Sales to Ultimate Customers.......................005. 20, 510, 530,000 | 18,655,776,000 + 9.9 
| } ne 
CLASSIFICATION OF SALES 
NUMBER OF CUSTOMERS—As of October 31st 
MROMOMIGL OF PPOINOSTIC. oo. 6 s.6uc ics oc daasaeasccessa ds Ee 33,253,198 31,325,420 + 6.2 
mural Crscmct mrral Rates)... ...socccncccvcccces Sane ainsen eset 1,671,823 1,493,590 +11.9 
Commercial or Industrial: 
Seen LANG ANG POWET . onic ec scis ice cece pis tavets eres ler eral eik aaa 5,117,629 | 4,934,137 + 3.7 
BARR TABOG ANG POW 6a. 6.osceis x oi0s cance ods seer aay peat tt 206,512 | 190,469 + 8.4 
RPE III ONG ono akc alesadiomaeadeaws dale waned oe A 140,525 133,682 + 5.1 
Ce 40,389,677 | 38, 077, 298 + 6.1 
KILOWATTHOUR SALES—During Month of October | | 
EMME MENON es oc las Giiaicecee oobi de ckiaoebare ; 4,171,557,000 | 3,601,151,000 +15.8 
Rural (Distinct Rural Rates)........... a parire bs 569,876,000 497,943,000 | +14.4 
Commercial or Industrial: 
Small Lightiand Power... ....06..0<00.0: es: 3,633,574,000 | 3,293,445,000 +10.3 
RecN NEE NNN 6 5.5 ate a) .lor eR lee Kintiore arwrw Scud aoe areas at 10,796,456,000 | 9,951,081,000 + 8.5 
Street and Highway Lighting................. i Seaode eyeek ara ose 232,678,000 219,168,000 + 6.2 
Other Public Authorities............. See ee Sapiente ant 526,211,000 | 498 983,000 + 5.5 
Railways and Railroads: 
Street and Interurban Railways............. a ah aerate 320,432,000 | 338,283,000 — 5.3 
Electrified Steam Railroads............... Se eee ee 209,848,000 | 209,660,000 + 0.1 
Interdepartmental eRe eter dohvisucssbecu irons dgitinn aace Meshes anee an 49,898,000 | 46,062,000 + 8.3 
— ———| —__—_—_—— 
Total to Ultimate Customers..... : Jastccascacanecl mene; 536:000 | 18,655,776, 000 + 9.9 
Revenue from Ultimate Customers..................... $367,712,000 | $328,208,600 +12.0 
RESIDENTIAL OR DOMESTIC SERVICE 
AVERAGE CUSTOMER DATA—For 12 months ended 
October 3ist 
Kilowatthours per Customer............. ra 1,540 1,418 | + 8.6 
Average Annual Bill............. Sel Pn ee $46.51 $44.10 | + 5.5 
Revenue per Kilowatthour..... eee ree pecs: 3.02¢ | 3.11¢ | — 2.9 
(*) By courtesy of the Federal Power Commission. : 
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ARRYING its greatest electrical 

load in history, the nation’s electric 

light and power industry met last 
December’s peak demand with a gener- 
ating capacity margin of 5.1 per cent to 
spare, it was announced by Ernest R. 
Acker, President of the Edison Electric 
Institute, in releasing the results of a 
survey by the Institute, based on post 
year-end reports from 90 per cent of the 
industry. This percentage comprises 
practically all of the privately operated 
companies and most of the larger munici- 
pal and Federal systems. 


Estimates Proved Over-Pessimistic 
Strongly refuting frequently reiterated 
statements claiming the existence of an 
acute power shortage, this reserve mar- 
gin of 5.1 per cent for December, 1948, 
was slightly greater than the 5 per cent 
reserve of the previous year and substan- 
tially above the 4 per cent margin in- 
dicated by the Institute’s survey last 
September. It was more than three 
times greater than the 1.6 per cent 
margin predicted in a letter of the Na- 
tional Security Resources Board Chair- 
man, released in mid-December. 

A major factor in providing this re- 
serve margin was the installation of 
over 4,000,000 kw of new generating 
capacity during 1948, a record for a sin- 
gle year. Partly responsible for the 
greater-than-calculated margin, however, 
was a slight leveling-off of demand 
which took place in nearly all parts of 
the country during the last quarter of 
1948. Affecting areas with substantial 
margins of reserve in the same measure 
as areas of very narrow margins, the 
general leveling-off was not the result of 
any conservation efforts. 





No margin existed in the Pacific 
Northwest, where Federal power proj- 
ects are now counted on for new sources 
of supply, and peak load equaled capac- 
ity. A margin of 2.3 per cent was gen- 
eral throughout the central industrial 
region from Pittsburgh to the Missis- 
sippi River. All other sections of the 
nation had reserve margins of 5 per cent 
or more. 

Nationwide demand during the De- 
cember peak period was estimated to be 
about 53 million kw, compared with a 
total of over 56 million kw of installed 
capacity. In some parts of four of the 
eight major power regions of the country 
there was a slight reduction of service 
in effect at the time of peak demand. 
This was due in three or four localities 
to equipment outages, in a few others to 
precautionary measures taken to cope 
with possible higher demands than were 
actually experienced and in a half-dozen 
localities to the fact that demand was 
greater than the supply. 


Service Reductions Are Small 

The total reported service reduction 
amounted to less than 1 per cent of the 
total peak demand. This was made up 
of about one-third of 1 per cent from 
reduction in voltage, which occurred in 
two areas, one-sixth of 1 per cent from 
shifting of load from the peak hour to 
other hours of the day, and one-fifth of 
1 per cent from voluntary curtailment. 
Other than the voltage reduction, there 
was no involuntary curtailment and the 
comparatively few cases of curtailment 
were arranged by agreement between 
customer and local utility. 

This performance in carrying the rec- 
ord power demand is in sharply favor- 
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Survey Shows 5.1% Reserve Capacity 
Through December Peak Period 


able contrast with the power supply 
situation in the rest of the world, where 
the supply is generally far below the de- 
mand. For example, in the neighboring 
province of Ontario, the predicted de- 
ficiency of supply amounted to i0 per 
cent; while in England, the prediction 
was a deficiency of 10 to 20 per cent; 
and in Spain, 30 per cent. 


Demand Rises 7 Per Cent 


In the United States, the growth in 
peak power demand in 1948 was ap- 
proximately 7 per cent compared with 
10.1 per cent in 1947. 

The outlook for power supply in 1949 
in nearly all parts of the United States 
is for a considerable increase above the 
demand. Four and one-quarter million 
kw of generating capacity were added in 
1948 and 6,700,000 kw are scheduled to 
be added in 1949, giving an increase in 
capacity of about 12 per cent compared 
with an anticipated load growth of 7 per 
cent. In 1950, plans call for the installa- 
tion of some 5.8 million kw, and in 1951 
about 6 million kw are scheduled to be 
added. By the end of 1951, even with a 
continued high level of demand, the in- 
dustry expects to hfve reached a normal 
reserve margin. In the years following, 
capacity addition will be planned to 
maintain such a margin. 

As a result of the vigorous expansion 
program of the industry, which has 
gained full momentum, the five years 
from the end of 1946 to the end of 1951 
will show a total gain in generating ca- 
pacity of over 25 million kw. This in- 
crease is 50 per cent of the total in- 
stalled capacity in 1946, and will bring 
the industry’s total generating capacity 
to over 75 million kw by the beginning 
of 1952. 
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Special Observances to Mark “Edison Day” 
Both Here and Abroad 


BSERVANCE of February 11th 

as Edison Day will be conducted 
on a national and international scale, 
according to a report of the Edison’s 
Birthday Committee describing the ac- 
tivities being planned for the celebra- 
tion of the inventor’s birthday. 

Giving global recognition to Edison 
will be Rotary Clubs in Canada, Peru, 
Venezuela, Great Britain, Brazil, Italy, 
India, Mexico, Honduras and the Do- 
minican Republic, where special Edison 
Day programs are being planned. Also 
assisting the international phase of the 
celebration is the State Department, 
which is distributing photographs and 
news stories for use in department and 
foreign publications throughout the 
world. 

In the United States, the Governors 
of Montana, New Mexico, Oklahoma, 
Maryland, Pennsylvania, Vermont and 
West Virginia have already advised the 
Committee that they will proclaim Feb- 
ruary llth as Edison Day. In Lou- 
isiana it has been proclaimed National 
Inventors Day. The United States 
Chamber of Commerce notes 
Day in its Newsletter, and a number of 
local chambers are planning special pro- 
grams. Community observances are 
also being scheduled by Rotary, Kiwanis, 
Lions and Civitan. 


Edison 


National Press and Radio Coverage 


The Edison theme has been adopted 
by more than 100 companies for use in 
their house organs and advertising, ac- 
cording to reports received by the Com- 
mittee. National recognition of the in- 
ventor’s birthday will appear in many 
publications, including special Edison 
features in Nation’s Heritage, Elec- 
trical World, Electrical Wholesaling, 
Electrical Engineering, Mechanical En- 
gineering, Public Utilities Fortnightly, 
and Civitan. 

Radio’s participation in the observ- 
ances will- include local programs of 
utility companies as well as such na- 
tional programs as the Firestone Hour 
on February 7th, and the RCA Victor 
Hour. Television program plans in- 
clude Edison tie-ins, and the television 
show “Americana” will present scenes 
from the Edison film, “The Great 
Train Robbery.” 


To assist the nation’s churches in 
giving special significance to Edison 
Day, Dr. Norman Vincent Peale has 
written a sermon, “God’s man, Edison,” 
which has been sent to approximately 
400 Councils of the Federal Council of 
Churches of Christ in America, and to a 
number of clergymen who have indi- 
cated an interest in the sermon. Rabbi 
William Rosenblum is preparing a ser- 
mon for distribution to members of the 
Synagogue Council. 


“The Incandescent Light” 

A particularly fitting tribute to the 
inventor’s memory will be the publica- 
tion on Edison Day of an 80-page book 
on The Incandescent Light, an event 
which also marks the 70th anniversary 
of the invention. To be published by 
the Thomas Alva Edison Foundation 
as the first of a series of studies of Edi- 


son’s inventions, the new book deals not 


only with the development of the lamp, , 


but also with the Edison central-station 
system which, making the wide use of 
incandescent light possible, marked the 


true beginning of the electric industry. | 


Special Community Activities 


Extensive observances of Edison Day 
are being planned by communities with 


- 


x 


more than ordinary interest in the in- — 
ventor, including Milan, Ohio, the in- , 


ventor’s birthplace, and Menlo Park, 
New Jersey, site of the laboratory in 
which he worked on his incandescent 
lamp. In West Orange, New Jersey, 
where Edison lived and worked for 
more than 40 years, a program of special 


events is scheduled, which will include | 


visits by school children to the Edison 
Laboratory, and a 
Edison’s winter home, Fort 


(Continued on page 22) 
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The Power Industry in Germany 


By Col. William Kelly 


Chief of Public Utility Section, Industrial Branch, Office of Military Government 
for Germany; and Former President of the Buffalo, Niagara 


HE economic welfare of any mod- 

ern country today is largely de- 

pendent upon its supply of elec- 
tric power—Germany is no exception. 
During the war Germany had over 20 
million kw of power capacity and pro- 
duced nearly 90 billion kwhr per year. 
Only about 60 per cent of this was sup- 
plied by public utility plants, the bal- 
ance coming from power plants owned 
and operated by industries. 


Bomb-Damaged Generating Capacity 


The damage done to German cities 
by bombing is beyond description. I’d 
rather take my chances as a soldier in the 
Army than to be a citizen living in one 
of the cities subject to the kind of 
bombing Berlin suffered. The public 
utility generating stations were not spe- 
cifically selected as targets for the bomb- 
ers and with a few exceptions they were 
not badly damaged. Bombing was di- 
rected principally against certain indus- 
trial plants and against transportation 
equipment and routes, with the result 
that the power stations attached to in- 
dustrial plants were severely damaged. 

This left the Bizone (United States 
and British Zones) with only about 5 
million kw of capacity in operating con- 
dition, less than half the capacity requir- 
ed to put the Bizone on a self-supporting 
basis. It is estimated that about 2 mil- 
lion kw of damaged capacity can be re- 
stored, which leaves over 3 million kw 
of new capacity to be installed. 

Germany has three large electrical 
manufacturing companies—the A.E.G. 
corresponding to our General Electric 
Company, the Siemens-Schukert Com- 
pany to the Westinghouse Manufactur- 
ing Company, and Brown-Bovari to 
Allis Chalmers. The plants of all these 
companies were given a high priority for 
bombing during the war and the bomb- 
ers very completely destroyed them. 

Under the Potsdam agreement these 
electrical manufacturing companies were 
given a top rating as producers of war 
material and as a result the companies 
were more or less blacklisted by the 
occupation authorities. It took over two 


and Eastern Power Corporation 


years for the United States and British 
Governments to realize that the recov- 
ery of Europe was being seriously re- 
tarded by this action. They did not 
seem to realize that in pre-war days 
these companies had supplied most of the 
electrical machinery used in Europe. 

The lack of manufacturing capacity 
in Europe today is such that it will prob- 
ably be four or five years before the 3 
million kw of new capacity can be in- 
stalled in the Bizone of Germany. With- 
in the last six months this situation has 
been recognized by the United States 
and British authorities and as a result, 
provision for additional power capacity 
has been given a No. | priority and 
things are looking up. 

The public utility power development 
in Germany was and is considerably be- 
hind that of the United States. It start- 
ed with a lot of small local generating 
stations operating at steam pressures of 
from 125 to 250 lb per sq in and rather 
primitive stoker fired boilers requiring 
a lot of hand labor. It was not till 
about 1925 that larger and more modern 
plants began to appear. Gradually after 
that date the present interconnected 
system was built. To facilitate this de- 
velopment there was considerable con- 
solidation of power companies, so that, 
during the war, practically all the power 
business was in the hands of 17 com- 
panies. 


System Interconnections 


‘The interconnected system consists of 
four 220,000-v circuits on two steel 
tower lines running from Austria and 
Switzerland north to the Ruhr in west- 
ern Germany, two 220,000-v circuits 
running from Austria north to the 
brown coal region near Berlin in east- 
ern Germany, and two 220,000-v cir- 
cuits across northern Germany connect- 
ing the west circuits in the Ruhr with 
the east circuits south of Berlin. 

Germany uses three principal methods 
of generating power: 

1. With hard coal, which is similar 

to the bituminous coal we use. 

2. With brown coal or lignite. 


3. With water power from streams. 

The hard coal used before the occu- 
pation came from the following locali- 
ties: (1) Ruhr; (2) Silesia; (3) Po- 
land; and (4) Czechoslovakia. At pres- 
ent, all but the Ruhr coal is under Rus- 
sian control and not available for west- 
ern Germany. The brown coal is found 
intermittently in a broad belt extending 
east from Aachen west of the Ruhr to 
the Oder River. 


Coal For Western Europe 


The largest deposits are just west of 
the Ruhr in western Germany and 
southeast of Berlin in eastern Germany. 
This coal is mined in open pits. The 
overburden, sometimes over 300 ft deep, 
is removed to expose the coal seam, 
which may be from 50- to 150-ft thick. 
The coal resembles peat. It has only 
about 1/5 the Btu of bituminous coal 
and is saturated with water to such an 
extent that when first mined 50 per cent 
of its weight is water. It can’t be stored 
because spontaneous combustion takes 
place when it dries out. It is uneco- 
nomical to transport, so the power plants 
that use it are built near the mines. 

Generally, these localities lack con- 
densing water, so the plants are provided 
with cooling towers to cool the conden- 
sing water available so that it can be 
re-used. Cooling towers are not very 
efficient at best, but they work fairly 
well in Germany because there are so 
few hot days. When the hot days come, 
however, the brown coal stations have 
to drop load sometimes as much as 50 
per cent. 

Since brown coal cannot be stored, the 
practice has been to work mines so that 
the minimum output is always more 
than the maximum consumption of the 
power plant. The surplus thus created 
is put through briquetting plants. Tar 
or bitumen is added to the coal and the 
mixture is molded into briquettes and 
subjected to hydraulic pressure of from 
2,000 to 4,000 lb per sq in. The bri- 
quettes are sold for domestic fuel. 

The brown coal plants south and east 
of Berlin are combined with very elabor- 
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ate chemical and by-product plants 
which make synthetic gasoline and rub- 
ber, using the brown coal as the raw 
product. 

The hydraulic plants are nearly all in 
southern Germany on rivers that drain 
the north side of the Alps. The Alpine 
streams freeze in the winter so that the 
output is reduced to about one-third 
of the summer output. The high water 
season begins in April and carries 
through till sometime in September. It 
generally starts with spring rains, which 
are followed first by melting snow and 
next by the runoff from melting glaciers. 
The glacial flow begins in July and con- 
tinues to September. 

All the countries around the Alps use 
hydro power and all suffer a shortage 
of power in winter and have a surplus 
of power in summer. The 220,000-v 
grid system in Germany was built to 
take advantage of this situation. Hydro 
power is transmitted north in the sum- 
mer and steam power is sent south in 
the winter. The exchange has often 
been on a barter basis, anywhere from 
2 to 5 kwhr of summer power being ex- 
changed for one kwhr of winter power. 


Iron Curtain Cuts Power 


Germany also endeavored to find a 
market for the surplus summer hydro 
by building plants in southern Germany 
that need cheap power. They have there, 
aluminum, calcium carbide, and cyana- 
mide plants that were designed to run on 
a seasonal basis. 

The interchange of hydro for steam 
power in eastern Germany has been 
discontinued due to Russian actions. The 
Russians have removed most of the 
machinery from the generating stations 
in the brown coal fields southeast of 
Berlin and have also taken down one of 
the 220,000-v circuits on the transmis- 
sion line that passed through the Russian 
Zone. The U.S. Zone thereby lost 
about 300,000 kw of winter power as 
well as much of its market for summer 
hydro surplus. 

One of the characteristics of the Ger- 
man power companies is that practically 
all of them are owned, to a considerable 
extent, through ownership of junior se- 
curities, by some government body, eith- 
er municipal, state or national. They 
are run like private power companies 
and their operations are not much af- 
fected by patronage or other political 
influences except with respect to rates. 
The rates charged small customers are 
low and the rates charged large cus- 
tomers are high compared to our rates. 
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This rate situation is undoubtedly one 
of the factors that caused so many large 
industries to have their own power 
plants, and this situation in turn gives 
the public utility systems a relatively 
low load factor, generally between 40 
and 50 per cent. 


German “Pumping Plants” 


The low load factor encouraged the 
construction of what the Germans call 
“pumping” plants. They have several 
of these plants, some of them with a 
capacity as high as 150,000 kw. Off- 
peak night power is used to pump water 
from a stream up to a reservoir from 
which the water can be drawn through 
water wheels to furnish peak power. 
None of the reservoirs are large enough 
to furnish power for more than the daily 
peak. 

This arrangement is considered eco- 
nomical in Germany and doubtless it 
is more economical there than it would 
be here because they have not developed 
the flat efficiency curve on their turbines 
that we have. Our modern turbines 
are almost as efficient at half load as 
they are at full load and this makes it 
possible to take care of a low load factor 
without resorting to pumping plants. 

The machinery used in these pump- 
ing plants is rather unusual. The genera- 
tors have a clutch arrangement that per- 
mits them to be disconnected from the 
water wheel and connected to the pump. 
It takes about 2 kwhr of off-peak power 
to pump enough water to produce one 
kwhr of on-peak power. 

The power situation in Berlin is in- 
teresting. Before the war there were 
nine steam plants in Berlin, only two 
of which were modern. Klingenburg, 
in the Russian Sector, was built about 
1926. It has three units of about 
65,000-kw capacity and operated at a 
pressure of about 400 lb per sq in. with 
powdered fuel boilers. 

Two of the units were dismantled 
by the Russians with the intention of 
taking them to Russia for reparations. 
The Allies intervened, however, and 
took steps to have the two units rein- 
stalled. The units were so badly dam- 
aged in the dismantling that parts from 
both units had to be used to reinstall 
one unit. New parts had to be manu- 
factured for the third unit and it did 
not get into operation until about the 
time the Russians started the Berlin 
blockade, and since then has been help- 
ful only in the Russian Sector. 

The “West Berlin” plant in the Brit- 


ish Sector of Berlin was built about 
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1936. It was a high-pressure (1200 
psi) plant with four 80,000-kw units. 
This plant was completely removed by 
Russia for reparations before the Allies 
entered Berlin. Preparations were being 
made by the Germans during the war 
to install two additional units in “West 
Berlin.” Foundations were completed 
and manufacture of the machinery was 
about 70 per cent completed. The Allies 
endeavored to get quadripartite agree- 
ment for the completion and installation 
of these two units. After a year and a 
half of argument had failed to obtain 
Russian approval, the Allies decided to 
proceed without quadripartite agree- 
ment. Priorities were given for com- 





pletion of the units and they are now | 


about ready for installation. Unfortu- 
nately, however, the plant cannot be 
finished until the blockade is lifted be- 
cause the parts manufactured in the 
Ruhr are too big and heavy to be flown 
into Berlin. 

The nine steam plants in Berlin never 
did supply all the power required. 
About 1/3 of the power used in Berlin 
came from the brown coal plants south 
and east of Berlin. The supply from 
these plants has been seriously curtailed 
by removal of brown coal generating 
units by Russia. 


Berlin’s Power Shortage 


Berlin has been short of power ever 
since the occupation began. The west- 
ern sectors under Allied control were 
divided up into about three districts 
and power was completely shut off in 
each district for from four to six hours 
per day, depending upon how serious the 
shortage happened to be. Essential ac- 
tivities like water and sewer pumping 
were served by special feeders. 

Of course, the power shortage in the 


Allied sections has been very much 
worse since the blockade went into 
effect. Practically all industrial uses 


have been discontinued and residential 
uses have been reduced to about three 
hours per day. The subways and the 
street cars operate only about three 
hours per day. Of course, the hours of 
power use are staggered so as to keep the 
peak load within the capacity available. 

The most modern thing about the 
Berlin electric system is its distribution 
system. The distribution system was 
modeled very closely after the Brook- 
lyn Edison network system. All the 
circuits are underground, but the trans- 
formers are above ground. 

Most European cities have large cyl- 
inders about 8 ft in diameter and 8 to 
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10 ft high placed back of the curb on 
all the principal streets. Originally these 
cylinders were built for use as bulletin 
boards on which the municipal authori- 
ties placed notices. Now they are also 
used for posting advertisements and in 
downtown districts there will be three 
or four of them per block. Many of the 
electric company transformers are 
placed inside these cylinders. Where 
cylinders are not available, metal cabin- 
ets on concrete foundations back of the 
curb are used. 


Power Imports from Austria 


One of the duties of the Public 
Utility Section, of which I had charge, 
was to negotiate agreements for export 
and import of power to and from the 
adjoining countries. Germany has been 
importing power from Austria’ for over 
20 years, and many of the hydro systems 
in northern Austria were financed and 


built by German companies under 
Austrian license. 
The Austrian government claimed 


that as external German assets these 
properties should be confiscated and 
given to Austria. The question of inter- 
national law involved in these claims 
probably will not be settled for 20 years 
or more. In the meantime both coun- 
tries are short of electric power, so it 
was important to keep the plants operat- 
ing and to reach equitable terms for 
division of the power and of the opera- 
ting expenses. 

After many tedious conferences, an 
agreement was finally reached in July 
1947. The agreement settled terms of 
payment for past deliveries and estab- 
lished terms to cover future deliveries 
up to April 1, 1949. It was not a model 
power contract because political con- 
siderations outweighed business prin- 
ciples. Fortunately, there have been per- 
sonnel changes in the Austrian Govern- 
ment which should make negotiation of 
a new contract, to become effective next 
April, much easier and more equitable 
than the present agreement. 

Just after the German surrender 
General Eisenhower, who was then in 
command of the British, United States, 
and French Allied forces, issued an 
order that Germany should export 
power to the western countries for one 
year to help those countries recover from 
the German occupation. The one-year 
limitation was never observed. 

Under this order the British Military 
Government in Germany approved an 
agreement to export 40,000 kw of power 
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to the Benelux countries. The power 
was subject to interruptions by Ger- 
many under specified conditions. The 
price was stated in British currency and 
amounted to about 7 mills per kwhr. 
After about one year, the agreement was 
amended to make the power firm and 
to raise the price to 15 mills for work- 
day power and 7 mills for non-work- 
day power. 


Power Export to Benelux 


By last summer it had become evi- 
dent that this agreement was very un- 
satisfactory for Germany. The Bene- 
lux countries had been drawing up to 
100,000 kw on peak instead of observing 
the 40,000-kw limit agreed upon; the 
price of coal in Germany had been raised 
from about $4.50 per ton to $15.00 per 
ton. Germany was so short of power 
that all industries were being severely 
rationed while no rationing of power 
existed in the Benelux countries. 

As a result, it was decided to cancel 
the agreement on 90 days’ notice in ac- 
cordance with a provision in the agree- 
ment. The Benelux countries were ad- 
vised that because of the shortage of 
power in Germany it was hoped that the 
export of power to the Benelux coun- 
tries could be discontinued until the 
shortage could be overcome, but that 
if they felt they must have power from 
Germany a new agreement would be 
negotiated on a basis that would fully 
reimburse Germany. This seemed im- 
portant to the U.S. authorities because 
the United States is carrying practically 
all the German deficit. 

As a result, a new contract was en- 
tered into with the Benelux countries 
(actually signed by Belgium). The 
average rate for power delivered under 
the new contract was about 2 cents per 
kwhr and there was a penalty for ex- 
ceeding the 40,000-kw demand. This 
contract went into effect November 1, 
1948 and the demand of the Benelux 
countries immediately dropped to about 
20,000-kw, with the prospect that it 
might be entirely eliminated. 


Connections to French Grid 


Under the Eisenhower order France 
also started to take power from Ger- 
many at several points. About 70,000 
kw was delivered from Koblenz through 
the French Zone of Germany. The 
French Military Government in Ger- 
many entered into a contract with a 
German power company for this power 
and, because the power came from the 
Ruhr, the agreement had to be, and was, 
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approved by the British Military Gov- 
ernment in Germany. 

About 130,000 kw of power was also 
taken from five German plants in the 
southwest corner of the French Zone 
of Germany. Because of frequency 
difficulties, certain units of these plants 
were disconnected from the German 
grid and connected to the French grid. 
The arrangements were covered by 
orders from the French Military Gov- 
ernment in Germany. Payment for the 
power taken made in German 
marks. 


was 


Deficits Carried by U. S. 


In all, the French were taking about 
1 1/4 billion kwhr per year, over half 
of it being at the time of the winter 
peak. The French Zone of Germany 
did not have sufficient power capacity 
to meet its own requirements, so all the 
power exported to France had to be re- 
placed by power from the Bizone (Brit- 
ish and U. §. Zones). The price paid 
by France was not nearly enough to 
cover the cost to the Bizone of replacing 
the power exported. 

Furthermore, detaching the genera- 
ting plants in the southwest from the 
German grid upset its stability and cre- 
ated a number of operating difficulties. 
The net result of the transaction was 
an increase in the German deficit which 
was being carried by the United States. 
Naturally, the U. S. Military Govern- 
ment was very anxious to correct this 
situation, but in view of the important 
diplomatic negotiations with France in 
the interest of world peace and of the 
consolidation of the German zones of 
occupation it was not deemed wise to 
take too firm a stand on the power 
question. 

Agreement was finally reached with 
France to have all exports and imports 
from and to the French Zone handled 
by the Joint Export-Import Agency that 
handled such matters for the Bizone. 
France also agreed to pay for exports 
received from Germany in U. S. dollars. 
On the basis of these agreements con- 
tracts were prepared and submitted to 
France. The terms in these contracts 
were the same as those offered the Bene- 
lux countries, except for certain pro- 
visions due to the fact that the Benelux 
countries had paid for past deliveries and 
France had not. Up to the time I left 
Germany, France had not accepted these 
contracts, but it was expected that they 
would be accepted. 


A. brief the 


statement concerning 
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Marshall plan, now called the Euro- 
pean Recovery Plan (ERP) may be of 
interest. The purpose of this plan was 
to help the European countries and 
England to recover from the effects of 
the war and in the interest of world 
peace to prevent any of them from be- 
ing taken over by totalitarian agencies. 

The problem resolves itself into two 
parts: 

1. Financial support to present gov- 
ernments to permit them to relieve 
the critical food shortages. 

2. Financial support to permit reha 
bilitation and expansion of indus- 
trial plants to enable these coun- 
tries to become self supporting. 

It would be well if the people of this 
country could understand that the pres- 
ent condition in Europe is not entirely 
due to war destruction. Mr. Churchill 
in his recent book, “The Gathering 
Storm” makes a strong showing that the 
second World War would not have oc- 
curred except for the appeasing and con- 
ciliatory attitude of well-meaning people 
at the heads of the governments of Eng- 
land, France and the United States. 

Their present troubles are largely due 
to the fact that after the first World 
War all the countries of Western Eu- 
rope turned socialist. The socialist con- 
cepts appeal to all well-meaning people, 
but the record shows that human beings 
have not developed to a state of un- 
selfishness and brotherly love that will 
permit a country to adopt these con- 
cepts and continue to eat. 


Socialized Scarcity 


France is an example worth studying, 
because it has consistently clung to so- 
cialism since 1920. The basic idea fol- 
lowed by France has been to redistribute 
the wealth, regardless of ability to pro- 
duce. When a government acts to carry 
out that basic idea, it starts a sequence 
of events about as follows: 

1. Those with wealth, who can get it 

out of the country, emigrate. 

2. People in business who find the 
taxes and other restrictions 
great that they cannot make a 
profit, stop putting money into the 
business to increase production and 
many of them go into bankruptcy. 


SO 


3. Working people who are given 
laws to reduce hours of labor get 
the idea that the world owes them 
a living and their production drops 
much faster than the drop in the 
number of hours they work. 


. Production in the country drops 
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Activities of Alabama Power Company 


TRIBUTE to the value of the 
Alabama Power Company’s con- 
tribution to the rural development of 
Mobile County, Ala., was paid in the 
December, 1948, Gulf Coast Farmer, 
which is published by the Mobile County 
Farm Bureau. The entire issue was de- 
voted to the varied activities sponsored 
by the company, which are designed to 
make electrical equipment increasingly 
valuable to farmers, and to improve 
farming and living standards in the area. 
The work of the company’s rural ser- 
vice engineers in providing instruction 
in the fundamentals of electricity to 4-H 
clubs and vocational agricultural classes, 
assisting farmers in preparing adequate 
wiring plans, and furnishing advice on 
proper selection of equipment to best fill 
their needs, was presented in several 
illustrated articles. 

Other feature articles described sev- 
eral local farms that made particularly 
good use of electricity, emphasizing its 
importance in improving farm operations. 
For example, one story on a turkey farm 
stressed the fact that electrical equip- 
ment had enabled the farmer to triple 


to a point where it will not sup- 
port a standard of 
living. 
No 

ever balanced its budget. Usually 
when it faces bankruptcy it de- 


satisfactory 


socialist has 


an 


government 


values the currency instead of tak- 
ing steps to put the country on a 
sound economic basis. 

In 1920, five French francs were 
worth $1.00. Today it takes 600 French 
francs to have the purchasing power that 
francs had in 1920. Inflation 
that magnitude is ruinous and opens the 


five of 
door to some form of totalitarianism, 
and it is that which ERP is intended to 
prevent. 

Of course, it was not the duty of the 
Public Utility Section of the U. S. Mili- 
tary Government in Germany to make 
recommendations for the allotment of 
funds for the purchase of food. We 
were called upon, however, to make 
recommendations for the allotment of 


funds for expanding the power capac- 
ity of Germany. 

The U. S. Military Government in 
Germany, under the able leadership of 
General Clay, took a very definite stand 


his farm capacity, through the use of 
electric brooders, pickers, water heaters 
and other appliances. 

C. J. Brockway, County Agent, in a 
signed article, told how the electric com- 
pany’s local rural service engineers, 
C. M. Pettus and C. E. Alexander, 
“work hand in hand with the county 
agent’s staff,” assisting the county and 
home demonstration agents in those 
phases of their work dealing with elec- 
trical problems, helping to organize 
farmers’ meetings, conducting demon- 
strations and cooperating in other proj- 
ects. P. O. Davis, director of the A.P.I. 
Extension Service, complimented the 
company on its work in aggressive ex- 
tension of rural electric lines and in in- 
dustrial development activities. 

The parts played in this work by 
A. D. Quackenbush, senior vice president 
of the Mobile area; F. S. Keeler, divi- 
sion manager of the Mobile area, and 
E. C. Easter, manager of the company’s 
Rural and Towns Division, were de- 
scribed in this issue, and their helpful 
contributions to the advancement of the 
area were praised. 





that ERP would not be asked for funds 
for expanding industry or power capac- 
ity except for sound projects presented 
by responsible agencies and, further, 
that all funds allotted for these pur- 
poses would be advanced on terms’ that 
would provide for the payment of in- 
terest and for amortization of the debt 
within a reasonable time. 

For the past 20 or 25 years, the U. S. 
has had a lot of energetic planners who 
have picked upon water power regard- 
less of cost as the remedy for all eco- 
nomic evils. Today, Europe has many 
people of the same faith. Most of them 
hold no position of responsibility, but 
they never miss a chance to write an 
article or make a speech on the subject. 

To these people the ERP means just 
one thing and that is, that the United 
States is going to finance all the water- 
power schemes in Europe together with 
a European transmission network that 
will distribute the blessings of electric 
power to every hamlet in Europe. Mr. 
Hoffman and Mr. Harriman will not 
be popular with these planners if they 
follow the policy set by General Clay. 
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Conservation —Weapon Against Want 


By George M. Gadsby 


President, Utah Power & Light Company 


An address before the 53rd Annual Congress of American Industry, National Association of 


HE subject assigned for this brief 

talk is as broad as the world, as 

important as all history and in it 
lies mankind’s hope for the future. A 
more descriptive title might be ‘‘Con- 
servation, a rampart against human de- 
terioration.” Those of us who live in the 
western states know this to be true: 
that conservation means life. 

It is difficult to find a fully descriptive 
definition of conservation. For our pur- 
pose, we may consider it as present use 
of natural resources, particularly land 
and water, together with plans for the 
future which will afford sustenance for 
a Maximum number of people now and 
in the years to come. 


Common Wealth in Trust for Posterity 


In the declarations and resolutions 
adopted by the Inter-American Confer- 
ence on Conservation of Renewable Nat- 
ural Resources held in Denver, Colo- 
rado, last September, is this paragraph: 

“No generation can exclusively own 
the renewable resources by which it 
lives. Successive generations are but 
trustees charged with maintaining un- 
impaired the inheritance of their suc- 
cessors. We hold the common wealth 
in trust for posterity, and to lessen or 
destroy it is to commit treason against 
the future. The principal is the nat- 
ural resources. The interest is the 
earth’s ability to maintain their yield 
so long as natural relationships are 
preserved and so long as man will gov- 
ern his activities and institutions to 
accord with them. No generation is 
free to spend more than the interest 
yielded by rational use of the heritage. 

On the contrary the duty of every 

generation is to apply its full knowl- 

edge to protect and increase the capital 
sum.” 

With the improvement of transporta- 
tion and closer contact—even if not as 
yet closer cooperation—among nations, 
data having to do with world-wide food 
supplies assume greater significance than 
in the past. Famines no longer need be 
local affairs. Recognition of the vital im- 
portance of interdependency among na- 


Manufacturers, New York City, December 2, 1948 


tions is evidenced by the meeting just 
referred to in Denver attended by repre- 
sentatives of 21 American republics and 
observers from Canada and 6 inter- 
national organizations, including the 
United Nations. 

By its title this conference did not 
include conservation of extractive metals, 
coal, petroleum and other materials sub- 
ject to non-replaceable depletion. Let us 
grant that conservation of such materials 
is of great importance, indeed in all cate- 
gories, including the products of the sea, 
under the earth, on the earth and in the 
air. In fact, the theme of conservation 
extends into even the political and spir- 
itual domains. In this talk, however, it is 
my purpose to touch upon only conserva- 
tion of land and water with a brief sum- 
mation involving political freedom. 

Consideration of conservation of land 
and water are inextricably linked to- 
gether. At times, these two of the four 
legendary elements are supplementary 
and work in unison, and at other times 
they are terribly antagonistic: water by 
floods, heavy rains and stream-bank ero- 
sion eating away the life-giving soil, 
while that same soil, in the form of silt, 
fills and, in time, will make useless reser- 
voirs and natural lakes used for the stor- 
age of water. 


Land Productivity 


Productivity of land is a result of 
many components among which water is 
primary. The earth’s surface has been 
classified by zones of precipitation and 
soil values. World-wide observations and 
the correlation of data are bringing scien- 
tific interpretation into meteorologic phe- 
nomena to explain the diversity of 
precipitation over the surface of the 
world. A marked diversification is found 
in our own country. 

The purpose of considering precipitation 
in this paper is qualitative rather than 
quantitative—to prepare the way for fur- 
ther discussion. It is interesting to note, 
however, the wide range of annual pre- 
cipitation in the United States extending 
from a maximum of 130 inches to a 
minimum of 2 inches. In an average year 





about 4,790,000,000 acre feet of water 
fall in the United States. Over half of 
this is soaked into the ground, is evap- 
orated or retained and used by vegeta- 
tion, while the remainder finds its way 
into our streams and reservoirs. 

By conservation of water and its 
proper application, arid and semi-arid 
areas can be made highly productive. In 
the western states irrigation has added 
tremendously to the food productive 
value of the land. R. M. Salter, Chief of 
the Bureau of Plant Industry, Soils and 
Agricultural Engineering of the United 
States Department of Agriculture, is 
authority for the statement that at pres- 
ent only 7 to 10 per cent of the total 
world land area is cultivated. Forty- 
eight per cent of the area is in ice cover, 
tundra, rugged mountains and deserts. 
By proper irrigation and soil enrichment 
much of the remaining 52 per cent may 
be made cultivable. 


Water Conservation 


The study of land conservation shades 
into water conservation. It is appropriate 
to point out here that during recent years 
enormous amounts of money have been 
spent under the guise of water and land 
conservation but with quite a different 
objective. To illustrate, from the time 
of the establishment of the Bureau of 
Reclamation in 1902 for 31 years, to and 
including 1933, appropriations for the 
Bureau amounted to some $364,000,000 
and during that time approximately 
2,800,000 acres of land were brought 
under irrigation with development by the 
Bureau alone of approximately 70,000 
kw of incidental electric power capacity. 
In the succeeding 15 years, including an 
estimated amount for 1948, appropria- 
tions and allocations amounted to $1,- 
142,000,000 for projects which added or 
will add but 1,900,000 acres of new irri- 
gated land and over 2,750,000 kw of 
electric power: an increase of $778 mil- 
lion for 900,000 fewer acres of arid land 
reclaimed, but almost 2,700,000 kw more 
in capacity of federal electric power 
plants. 

These figures show that the objective 
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of the Bureau has changed; nationaliza- 
tion of electric power being given the 
primary place, while irrigation of new 
land has become incidental. A so-called 
“hypothetical” 7-year program, including 
fiscal years 1948 to 1954, for the 17 
western states, just released by Commis- 
sioner Michael W. Straus will require 
federal appropriations of $4 billion to 
irrigate some 2,000,000 additional acres 
of arid land, to install approximately 
4,325,000 kw of additional federal 
power capacity and from 10 to 20,000 
miles of duplicating transmission lines. 


The Cross-Purpose Dam 


Mr. Vogt, in his recent popular book 
“Road to Survival,” is critical of TVA 
in its method of land management, call- 
ing attention to the well-known fact 
that its attempted flood-prevention ef- 
forts have not been beneficially holding 
water in the soil but permanently flood- 
ing about the same acreage as that for 
which protection is claimed. He would 
change the name from “multi-purpose” 
to “cross-purpose” dams. 

Study of a schematic multi-purpose 
dam will show that such projects can 
seldom serve well more than one of the 
nominal purposes. Soil and flood preven- 
tion specialists agree that small up- 
stream dams on the tributaries of a 
river system with, perhaps, supplemen- 
tary flow-regulating dams on the main 
stream, kept empty except in time of 
flood, are the answer for true land con- 
servation and prevention of disastrous 
floods. 

From the point of view of water 
values, potable and industrial uses rank 
first; irrigation, second; and use for 
hydroelectric power, third. Based upon 
data related to 1945 values, one acre 
foot of water was worth $54 in the first 
category; $27 in the second and 50¢ in 
the third. Nonetheless, as just shown by 
the expenditures made and planned by 
the Bureau of Reclamation, its doctrine 
of nationalization of electricity is para- 
mount. A very large number of federal 
power plants, totaling over 3%4 million 
kw and spreading clear across the coun- 
try, are now under construction. 

Electricity is an important but inci- 
dental function of conservation and it 
should be used to reduce the burdensome 
cost of the storage and distribution of 
water for higher beneficial uses, by sell- 
ing it at the highest practical and mar- 
ketable price to local agencies, both pub- 
lic and private, which are in the elec- 
tricity business. 

Ecology is defined as the relationship 
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of an organism to its environment. In 
time it may become a science. To date 
there are great volumes of observations 
and data which have not been correlated 
nor reduced to scientific formula. Asso- 
ciated with the biotic potential of land, 
especially related to its food productivity, 
is the growth of population which Mr. 
Vogt would include among his adverse 
factors of environmental resistance. 

In spite of wars and pestilence the 
world population is increasing at a pre- 
carious rate. Taking into account the 
unit of land area necessary or adequate 
to support a human being, the relation- 
ship of food-producing land to world 
population is already in the danger zone. 
A correction of this imbalance must be 
made or the human race is headed for 
disaster. 

Again referring to the Denver confer- 
ence, the delegates declared: 

“Henceforth conservation, the main- 
tenance in full vigor of the renewable 
natural resources, cannot be a merely 
professed faith, acted on only sporadi- 
cally and in part, ignored and violated 
in the interest of immediate gain, it 
must be acknowledged as the principle 
that must govern the actions of indi- 
viduals and societies alike if progress 
is to remain possible. Time and events 
have shown us that the earth deter- 
mines the pattern of man’s fate, posing 

a choice which for a few moments we 

are still free to make. Our faith is that 

we will make the choice which can 


” 
Save us. 


What Can Be Done 


Fortunately, certain world-wide cor- 
rections are possible and Mr. Salter of 
the USDA takes a constructive, if not 
altogether optimistic, view of the long- 
range future. These corrections and addi- 
tions to the biotic potential of food- 
producing lands not only deserve, but 
demand, attention. The first is to stop 
the depletion of valuable land areas. 
According to the United States Soil Con- 
servation Service this country alone is 
losing each year the equivalent of 500,- 
000 acres of our best food-producing 
land. A water crisis is at hand in large 
sections of the populous west coast. 

According to Leonard Engel, in an 
article in the October 2, 1948, issue of 
the Nation, ecologists assert that under 
existing practices of food and raw mate- 
rial growth and extraction, a world-wide 
crisis will be fully developed within the 
next two generations, Scientific and effec- 
tive means of prevention are known and 
have been publicized. Many of them are 
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being practiced and through improved 
technologic and scientific treatments, ac- 
cording to Mr. Engel, 100,000,000 acres 
in the United States which were losing 
their productivity by erosion and wash- 
ing away of top soil have been restored 
almost to their original fertility by con- 
trol methods. 

Mr. Salter, in a very informative ar- 
ticle in the magazine Science of May 23, 
1947, develops the thesis that, assuming 
the use of fertilizer in ways typified by 
use in France and Hawaii (these land 
areas being representative of different 
types of soil and climatic conditions), 
additional productive land can be made 
utilizable by application of phosphate 
and potash, thereby bringing some 1.3 
billion acres of new land into produc- 
tion. In the same article he calls atten- 
tion to the fact that proven reserves of 
phosphate rock are sufficient for 2,000- 
years use and of potash for 500 years, 
nor has the world been thoroughly ex- 
plored for these minerals. 


Democracy’s Solution 


Water resources, under true conserva- 
tion methods for land use, are adequate 
for irrigating millions of acres of new 
land, and by genuine stream control and 
flood prevention millions of other acres 
may be saved and partially restored from 
the losses of erosion and over-silting 
which have already taken place. Mr. 
Salter cautions, however, thus: 

“Science may discover and point the 
way but it cannot dictate. The full 
measure of success in economic, social 
and political action comes only with 
the will of the majority—not from the 
desires of one group. If the people of 
the world really have the determina- 
tion to give battle to the problems of 
hunger only then can we see 
victory.” 

As another countermeasure there is 
the possibility and, perhaps, ultimate 
necessity, of population control. Mr. 
Vogt logically points out that adjust- 
ment of demand to supply may be made 
by accepting less per capita, which means 
lowering living standards, or by attempt- 
ing to feed less people. Since humani- 
tarian efforts are to raise rather than 
lower world standards, the alternative of 
population cuts cannot be avoided. 

Along this same line, Senator-elect and 
former Secretary of Agriculture, Clinton 
P. Anderson, at the September Denver 
conference said: 

“The ratio between renewable re- 
sources and human populations refers 


(Continued on page 32) 
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Career Opportunities in the 
Electric Power Industry 


By Frank E. Sanford 
Fellow, A.I.E.E. 


An address before the A.I.E.E. Joint Conference of the Committee on Education and Committee 
on Student Branches, Milwaukee, Wisc., October 22, 1948. 


LTHOUGH the major decisions 
of choosing a career have been 
settled before a student obtains 

his degree as an electrical engineer, he 
still has several divergent paths open 
for his next step. In the distance, along 
the road he chooses, he would like to 
see signs of advancement possibilities, 
with speed measured by personal abili- 
ties, and with room at the top. He wants 
to be in an industry that has promise 
of continued growth, with new frontiers 
for development. He hopes that per- 
sonal stability and security will follow 
along with personal prestige and satis- 
faction. 


All Abilities Put to Use 


Electrical engineering graduates of 
the next ten years who carefully con- 
sider these factors will find exceptional 
career opportunities in the electric util- 
ity field. From the vantage point of a 
training period they will see a wide field 
for application of their technical know]l- 
edge. Perhaps even more important, they 
will find many parallel paths within the 
industry for the best use of their indi- 
vidual abilities and aptitudes. 


Advancement Will Be Fast 


For these young engineers, opportu- 
nity for advancement will be added as 
an attraction above the traditional sta- 
bility and security of utility employ- 
ment. They will take part, during the 
years they are reaching the peaks of 
their engineering abilities, in building 
electric systems to several times the pres- 
ent capacities. From among them, the 
top engineering and executive positions 
will be filled, while they are in their 
forties and early fifties. 

This conclusion is contrary to an im- 
pression which frequently tends to dis- 
courage the most desirable students from 
seeking a career in the electric utility in- 
While this impression of ad- 
vancement may be derived from experi- 
ence in the past 15 years, it is refuted by 
analysis of the present situation and its 
projection into the coming 15 years. 

An idea of the requirements for young 
engineers in the electric utility field is 
shown in Figs. 1 and 2, which were 
published in Electrical World, May 10, 
1947. The starting point is the 1946 
line showing age groups of engineers now 


dustry. 


employed, based on information from a 





representative list of companies. This is 
reflected to show the rate of employment 
and projected to show the normal retire- 
ment expectancy. This retirement rate, 
plus an allowance for attrition due to 
other causes, gives an estimate of new 
engineers needed to maintain the present 
engineering personnel. No allowance 
was made for overcoming the present 
shortage, or for increasing the engineer- 
ing forces to meet increased require- 
ments. 


Outlook for the Electric Utilities 


Three principal conclusions were ad- 
dressed to the attention of electric utility 
engineering executives: 


1. The electric utilities must employ 
three times the number of young 
engineers in the next 15 years than 
they have employed in the past 15 
years, if they are to maintain their 
present engineering personnel. 


bo 


. Between now and 1960, there must 
be added to the engineering staffs 
50 men for every 100 now em- 
ployed. 

3. The rapid growth of the engi- 
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Fig. 1—Graph of the Employment and Retirement Rates of 
Present Engineering Force in Representative Companies 


Fig. 2—Graph Showing Future Retirement Rate Plus Loss- 
es and the Anticipated Employment Rate of New Engineers 
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neering group in the decade 1920- 
30, with a drop in the rate during 
the following decade and a virtual 
standstill in employment during 
the war period, will be reflected in 
the future rate of retirement. 


The corollary conclusion, from the 
viewpoint of the graduate student who 
enters the electric utility industry in the 
next few years is this: 

By 1960, one-half of all the present 
engineering positions in the utilities 
must be filled by the students or young 
graduates of today, with 10 years or 
less of experience. All but 20 per cent 
of the engineering personnel of 1970 
will be from this younger group. Five 
years later, when most of them are 
still in their forties, they will have 
just about all of the responsibility. 


Growth is Basis of Stability 


Electric power—generation, distribu- 
tion and application—has had a con- 
tinuous growth, both in capacity to serve 
and in energy sales. The rate of increase 
has varied some, but the fact of an 
increase in every year is notable through 
the period spanning two wars. There 
is every indication that the industry will 
continue that record with no let-down 
in the predictable future. 

One long-range projection, considered 
to be conservative, is on the premise that 
the rate of growth in the next 30 years 
may be only one-half that of the past 
30 years. That would require engineer- 
ing plans for an industry five times as 
large as at present. Plans to meet power 
requirements on the basis of a 50 per 
cent increase in 5 years or of 75 per cent 
increase in 10 years are in the shorter 
range predictions. 

Stability, as it is applied to the electric 
utility experience, describes a condition 
of continuous growth rather than the 
mere absence of severe ups and downs. 
It is the continued need to solve engi- 
neering problems and to plan new con- 
struction that makes the utility type of 
stability so favorable for the engineers. 
The plant is never finished to settle into 
a routine operation. 


Trend Toward Power Indicated 


It is well known, both in the engi- 
neering colleges and the electric utilities, 
that electronics is a serious competitor 
of power for the interest of E.E. stu- 
dents. Choice of elective subjects as well 
as response to employment interviews 
have been reported to show the over- 
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1918, Projected Into Future 


shadowing of the power business in the 
minds of post-war students. 

A searching analysis of this situation 
and the weak points in the utility in- 
dustry appeal was placed before mem- 
bers of the Edison Electric Institute a 
Training programs, starting 
other 


vear ago. 


salaries, interview methods and 
factors have been considered extensively 
by individual companies and by a special 
industry committee during the past year. 
This long-range viewpoint, with careful 
study and planning for the future years 
rather than for the immediate year, is 
typical of 
Career 
hanced by this approach, and the imme- 
diate prospects are much better with the 


well-established industries. 


opportunities are greatly en- 


programs that have been adopted. 


New Industry Competition 


In general, the electric companies have 
not had post-war critical shortages of 
engineering personnel that were of im- 
mediate This is in contrast 
with some of the newer industries which 


concern. 


have been under pressure to build or- 
ganizations almost from scratch. The 
longer view of a five- to ten-year employ- 
ment program to build experience for 
future needs has been in competition 
with the more urgent needs, in a supply 
that has been itself short. 

The number of graduates—the sup- 
ply, in this consideration—has been in- 
creasing rapidly in the past three years, 
Undoubtedly, every engineering educa- 
tor and student is aware, from the daily 
rubbing of elbows if for no other rea- 
son, that the graduating classes of the 


next three years will set new records. 
The analyses which have been made in- 
dicate, however, that the demand and 
supply will just about balance in the 
present postwar period. This conclu- 
sion for all engineering branches ap- 
pears to be particularly true in the case 
of electrical engineers. 

The curve of E.E. degrees shown in 
Fig. 3 is based on data of the American 
Society of Engineering Education. The 
section of this curve for earlier years 
was plotted by applying E.E. student 
percentages to the totals for all gradu- 
The present and estimated sec- 
tions, for the years to 1951, are based 
on registration figures reported for No- 
vember 1947, 

It is of interest that E.E. students 
have varied only from 18 to 21 per cent 
of the total engineering students through- 
out this period, with two notable excep- 
tions. The ratio went up to 32 per cent 
in the period after World War I and 
it reached a low of 15.4 per cent in 1940. 
The expected rush of veterans into elec- 
trical engineering has not developed in 
the present enrollments. With a deficit 
below the trend line for all engineering 
graduates greater in electrical than in 
the total engineering degrees, the gen- 
eral conclusion that the present peak will 
average out with no surplus is especially 
applicable for electricals. 


ates. 


The Future With Power 


There is a further significant conclu- 
sion, however, for the present electrical 
engineering students, when the facts of 
this curve are combined with considera- 
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tion of the recent most urgent demand 
and the longer view of the future in 
power. Immediate needs of the newer 
industries are becoming less and replace- 
ment needs of the older industries are 
increasing. The ratio of employment op- 
portunities is undoubtedly changing at 
the same time as the number of gradu- 
ates is rapidly bringing a closer balance 
with the total field of employment. 

Being realistic will mean for many 
thousands of these students that 60- 
cycle interests should also come into a 
closer balance with higher frequencies in 
their preparations and career ambitions. 
They will plan careers on the basis of 
lasting individual satisfaction rather than 
any temporary advantage or fascination. 
They will take the longer view of com- 
bining tradition, stability and growth 
with good solid interest in a wide va- 
riety of individual opportunities and 
channels of specialization. 


Experience Basis for Specialization 


It is in helping to shape still another 
step in a career that the electric utility 
offers a most unusual inducement. The 
range of fields for the application of 
technical knowledge and experience is 
almost without parallel in any other 
industry. Aptitudes and abilities can be 
judged in experience as a basis for fur- 
ther special efforts. That they are im- 
portant for success in the work chosen 
is well known. 

While 


reactions 


some tests for interests and 
replaced reading palms 
head shapes, this knowl- 
edge is still not in the same class with 
mathematics or the physical sciences. 
There is a lot left for personal expe- 
rience and for trial and error in finding 
the spot most conducive to results and 
contentment, which is a major factor in 
success and advancement. Design, sell- 
ing, analysis, operation offer a wide 
range in these specialized opportunities 
in the electric industry. 


have 
and examining 


No Lack of New Frontiers 


This may not fit in with the concep- 
tion which is easily obtained from the 
necessary subjects of study in preparing 
for the electrical engineering degree. 
Solving 60-cycle voltage problems may, 
for many graduates, look drab by com- 
parison with some of the other applica- 
tions of engineering. As a matter of 
fact, although this kind of problem is 
fundamental to all others, only a small 
percentage of the electric utility en- 
gineers are concerned with the solution 
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of these problems in their daily work. 

And there is no lack of a frontier for 
this group. System interconnections, sta- 
bility, higher voltage transmission, capac- 
itor applications and fault conditions are 
but a few of the subjects for further de- 
velopment. Lightning has been solved 
but corona and short circuits linger on. 

Many more engineers are concerned 
with distribution. Layout of a new 
feeder is rather on the routine side to- 
day, but there is still the solution of a 
system for double and then up to five 
times the present load density. Will it 
be at higher voltage, by networks or by 
some new conception or combination? 
Aerial-cable distribution will replace 
open wire in many sections, but few in- 
stallations are beyond the trial stage 
today. 

Substation undergoing a 
drastic revision. Automatic controls, re- 
mote supervision and relaying problems 
need some more application of high- 
frequency knowledge—a place for elec- 
tronics. 


design is 


Nuclear energy may sometime be a 
factor in power generation in large cen- 
tral stations. It is a fascinating idea. 
Meanwhile, though, the hydro and steam 
turbine plants must be built to about 
double the present capacity in the next 
ten years, and then go double 
Design problems involved will 
challenge a lot of good engineers. 


on to 
again. 


Load Analysis and Prediction 


Perhaps all of the design and operat- 
ing problems fail to stimulate sparks in 
the young engineer’s mind. Perhaps he 
should turn to load analysis and pre- 
diction. 

Almost entirely a new science in the 
realm of engineering and_ statistical 
analysis, load research is now approach- 
ing the must-have stage in electric util- 
Analytical study of 
load components and load-type charac- 
teristics is necessary for rate develop- 
ment, for predicting investment require- 
ments and to guide management and 
sales programs. Simple kw and kwhr 
data are no longer a match for the load 


ity organization. 


pattern of modern industry. It is a new 
frontier for engineers with imagination 
to jostle their mathematics. 

At about this point the engineers who 
lean toward what the psychologists call 
the salesman type may lose interest. They 
may not be as careful of details, or calm 
and reserved, or as subjective, as the 
fellow who does best in the design office 
or laboratory. They want to get out 
and make friends and influence people 
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—and about one-half of all the engi- 
neers in the utility industry must do 
that every day, either in supervisory po- 
sitions in construction and operation or 
in the sales or commercial departments. 


Selling electric power and designing 
lines are actually not far apart in their 
basic engineering requirements. Power 
is sold to business and industry by sug- 
gesting and proving the economic appli- 
cation of new machines and _ processes 
for individual customers of the electric 
utility. Specialists in power application 
must be acquainted with problems in 
the fields of machine tools, paper mak- 
ing, chemical processing and many more. 
They must know of the new develop- 
ments in heat treating, steel fabrication, 
conveyor systems—all of which save 
other costs by using electric power. That 
is the keynote of increasing production, 
with lower costs and higher quality, 
which is also an essential characteristic 
of engineering. 


Engineers Go to Top Spots 


Within the broad field of which the 
electric utility cadet training program 
is the center, we find many divergent 
paths. The young engineer may follow 
out the path of mathematical ability, 
apply an analytical bent, or his person- 
ality traits. He may seek a quiet corner 
for network analysis or stability prob- 
lem solutions, or he may turn to the 
big outdoor jobs on construction. He 
will find the keen activity of emergency 
operations interspersed with the long 
view of planning years in advance. 


Superior Management Abilities in an 
Engineering Business 


Beyond these important openings for 
individual aptitudes there are other op- 
portunities in the top spots for superior 
management abilities, with no ceiling for 
About 
three-fourths of the men at management 
level started in the technical divisions, 
and of the 25 largest utility systems in 
the United States, 12 are guided by 
presidents who started as engineers. The 
trend is in this direction—six of these 
presidents who have taken this office in 
recent years are all engineers. These 
include a leading authority on transmis- 
sion line operation, an outstanding dis- 
tribution engineer, and a leader in ap- 
plying the engineering viewpoint to 
commercial problems. 


engineers in the organizations. 


Electric utilities are engineering busi- 
nesses and they offer good opportunities 
for engineering careers. 
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The Effect of Soil Moisture on Buried 
Receivers for Heat Pumps 


By Professor W. A. Hadley 


Columbia University 


Based on a report titled “The Effect of Moisture on the Performance of Heat Pumps Employing 
a.Ground Coil as a Source of Heat,” submitted to the Joint AEIC-EEI Heat Pump Committee, 


OISTURE is one of the most 
significant factors affecting the 
performance of a heat pump 

that utilizes piping buried in the soil for 
its source of heat. It is able to affect the 
performance in three distinct ways: (1) 
it can affect the ability of the soil to con- 
duct heat; (2) it can mechanically sup- 
ply heat to the receiver by gravitational 
flow; (3) it can bring heat to the re- 
ceiver by thermally actuated moisture 
migration. 

The first method is generally recog- 
nized by investigators in the field. Al- 
though the data on the value of the 
thermal conductivity of soil does not cor- 
relate very well when the work of one 
investigator is compared with that of 
another, there is no doubt as to the fact 
that soil conductivity is increased by the 
addition of moisture. The amount of this 
increase varies depending upon the par- 
ticular set of tests being considered. It 
has been shown to be as high as ten times 
the original dry value in one set of ex- 
periments and four times as high in an- 
other set of tests. 

This increase is to be expected if we 
consider that a dry soil is composed of 
many small particles, having a relatively 
high thermal conductivity, separated by 
spaces filled with air or vapor of low 
conductivity. If these spaces are filled in 
whole or in part with water having a 
thermal conductivity much higher than 
vapor or air, the thermal conductivity 
must increase and all test results show 
an increase that is large enough to be 
significant. 


Gravity Flow of Ground Water 


The effect of the gravitational flow of 
ground water can also be important. One 
set of test results on a heat pump instal- 
lation utilizing buried vertical 20-ft 
tubes installed approximately 2000 ft 
from a river with the lower ends only 
42 ft above river level showed an abso- 
lutely constant rate of heat transfer, in 
Btu/hr, for the 34 days of steady opera- 
tion at 25-F pipe temperature and 47-F 
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ambient ground temperature. This fact 
in itself would tend to indicate that the 
heat transfer was from the ground water 
moving by gravity to the river. 

Although the level of the water table 
was not measured, the topography of the 
place also indicated that the majority of 
the pipe was probably immersed in flow- 
ing ground water. The rate of heat trans- 
fer (3.7 Btu/hr ft? °F) was not as high 
as the highest value reported to date (8.0 
Btu/hr ft* °F) ; however, it appears to 
be higher than the expected transfer by 
pure thermal conductance. 


Thermally Actuated Moisture Migration 


The literature contains very little in- 
formation on thermally actuated mois- 
ture migration, although the migration 
is appreciable and its thermal effects may 
be very significant. There is a great deal 
of information published on moisture 
migration under isothermal conditions 
and it apparently is a capillary type of 
phenomenon although there is not com- 
plete agreement on this point. 

A great deal is knéwn about the diffu- 
sion of vapor actuated by partial pres- 
sure differences, but it is apparent from 
experimental work conducted by G. J. 
Bouyoucos (see reference 1, 2), W. O. 
Smith®}* and the writer that the ap- 
preciable moisture migration occurring 
under non-isothermal conditions in soils 
is not principally due to 
diffusion. 

This is demonstrated in the writer’s 
work by the fact that when two screens 
were interposed in a soil sample to form 
a small air space at right angles to an 
imposed temperature gradient, the screen 
on the warm side of the air space always 
had its meshes filled with water while 
the screen on the cold side was always 
dry. In other words, the moisture was 
able to migrate from the warm end of 
the soil sample to the screen at a greater 
rate than pure vapor diffusion was able 
to carry it across the air space. It would 
also appear that the moisture was able to 
migrate from the screen on the cold side 


pure vapor 


of the air space to the colder soil at the 
cold end of the sample at a greater rate 
than pure vapor diffusion could supply 
that screen. 

The exact process by which moisture 
migrates is not too well understood. 
W. O. Smith* proposes an actuating 
force for this migration which can be 
described as follows: When a cold tem- 
perature zone is created in a soil contain- 
ing moisture, there will be a tendency 
for the water vapor which exists in the 
interstices of the soil to condense in the 
cooler water towards this cold zone. This 
will increase the amount of water at that 
location until it touches an adjacent body 
of water and they coalesce. It can be 
shown that the resulting body of water is 
not in equilibrium and to reach equi- 
librium it will move a small amount by 
ordinary capillarity into the cell imme- 
diately ahead on the cool side. According 
to this hypothesis, the moisture moves by 
a series of evaporations and condensa- 
tions with capillary movement in_ be- 
tween. 

A. S. Mickley, in a paper about to be 
published, derived an algebraic expres- 
sion for the thermal transfer of moisture 
in soils. His actuating force gives a pro- 
portional motivation with temperature 
gradient. Since the deviation of Smith’s 
actuating force from proportionality with 
temperature gradient will be slight, 
in the temperature gradients involved, 
either actuating force can be used with 
Mickley’s algebraic probability expres- 
sion. 


Prediction of Heat Flow Rate 


Mickley’s equation is utilized in pre- 
dicting moisture contents and heat flow 
rates due to moisture migrations from 
test data for one test heat pump installa- 
tion.® In this case the initial moisture 
content was 25 per cent wet on the dry 
basis, and the moisture content of the 
frozen soil around the pipe after 622.5 
hours of operation was found to vary 
from 30 to 40 per cent wet. The equation 


(Continued on page 27) 
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Interrelation Between Distribution System 
and Substation Design from the 
Distribution System Point of View 


By E. W. Oesterreich 


Duquesne Light Company 


A paper presented before the Joint Meeting of Electrical Equipment and Transmission and 
Distribution Committees, EEI, Chicago, Illinois, May 4, 1948 


OR many years, Distribution and 
J session Design and Operating 
Practices have frequently devel- 
oped along relatively independent paths. 
This may have been due to the fact that 
development patterns for expansion of 
modernization of substations were ac- 
cording to a more orderly plan than those 
applied to distribution circuits, or that 
investment authorizations for such de- 
velopment were sufficiently large to at- 
tract the attention of supervising engi- 
neers in the manufacturing and operat- 
ing fields. Perhaps a more logical reason 
was that distribution circuits usually 
were developed as combinations of minor 
service connection extensions, designed 
for a fixed relation between investment 
cost and annual revenue rather than the 
lowest overall annual cost for a predeter- 
mined performance of the entire circuit. 
Managerial response to adverse pub- 
lic or press reactions was usually much 
more pronounced in the infrequently oc- 
curring cases where interruption to ser- 
vice was widespread than in the more 
frequent outages involving small areas, 
even though the annual customer-min- 
utes interruption was approximately the 
same. It is unfortunate that this attitude 
resulted in the encouragement of a phil- 
osophy that customer interruptions due 
to station equipment failures were in- 
tolerable and that the outside distribu- 
tion plant was inherently susceptible to 
failures which could be accepted since 
none of the individual cases of trouble 
involved large areas or attracted much 
attention. 


Service for the Ultimate Consumer 


Today, distribution engineers are un- 
willing to accept this defeatist attitude 
and, with continually increasing support 
from the commereial groups, are actively 
studying the performance of individual 
parts of the overall system to solve the 
problem of providing adequate system ca- 
pacity for present and anticipated ser- 
vice requirements. 


This is the first of three papers on Sub- 
station Design to be presented in the 
BULLETIN. The two others will ap- 


pear in the February issue. 


Plans for additional system capacity, 
overload relief, and post-war renewals 
and replacements are receiving attention 
from a system-wide point of view; and 
the interrelation and interdependence be- 
tween the two functions, which formerly 
were considered as being independent of 
each other, is being strongly emphasized. 
“Service to the ultimate consumer’ is 
now receiving more attention as the real 
measure of adequate system design. 


Quality Tolerances Are Narrowing 


In recent years the use of electric ser- 
vice by a large majority of consumers 
has expanded rapidly. 
signed for and requiring closer limits of 
tolerance in the quality of the electric 
supply service, have become more essen- 
tial to the every-day welfare of the com- 
munity. All indications are that greater 
use of these new or radically different 
types of utilization equipment in the 
future will result in more exacting de- 
mands upon the electric power service. 

Today, loss of electric service to the 
home may only inconvenience the cus- 
tomer, but tomorrow the same service 
interruption may cause severe financial 
loss resulting from damage to customer’s 
property in addition to considerably 
greater discomfort for the consumer. Be- 
cause of this condition, more attention 
must be directed to the determination of 
the most economically justifiable mea- 
sures for insuring the quality of the 
power supply and reducing the service 
interruption rate. 

The availability and usability of the 
electric service has become one of the 
most important factors in the engineer- 
ing design of electric power supply sys- 
tems. Economic prohibition against ma- 
terially increasing distribution costs by 


Appliances, de-~ 


providing additional or spare facilities 
to meet the more exacting service re- 
quirements has initiated different ap- 
proaches toward the solution of the 
problem. The development of distribu- 
tion systems such as the Low Voltage 
A-C Network, the Primary Network, 
Multiple-Feed Primary Grids, widely 
dispersed Supply Sources of relatively 
small capacities, and isolated Secondary 
Networks, incorporated basically differ- 
ent design and operating principles. In 
some of these systems both improvement 
in service rendered and a reduction in 
annual costs were obtained. 

However, as still greater use is being 
made of the distribution facilities, limits 
of usability are again being reached and 
supply systems must be reinforced to cor- 
rect low voltage conditions, eliminate ob- 
jectionable flickers or improve inadequate 
service continuity. 

Under this condition, there cannot be 
any competition, either real or imaginary, 
between any contributing functional ac- 
tivities, except in the rare case where 
costs of several methods are approxi- 
mately equal. Individualism, inertia 
against change of practices of long 
standing, or a desire for complete free- 
dom of action cannot be given much 
weight if the greatest overall benefits 
are to be attained. Analysis of the af- 
fect of the component parts of the over- 
all system on the end result will forcibly 
emphasize the economic and operating 
interdependence of substation and dis- 
tribution circuit functions. 


Distribution Circuit Requirements 


Many restrictions limit the distribu- 
tion engineer in the extent to which he 
can coordinate his design with an overall 
system plan. Practically all of the out- 
side plant equipment is installed on 
property over which the design engineer 
has no control. Local, State or National 
Codes define minimum construction 
standards, and in many cases, the extent 
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to which interfering trees can be elimi- 
nated determines the quality of the ser- 
vice rendered. 

Additions to the system are still being 
made as service connections in smal] in- 
crements of capacity, located without any 
relation to the accessibility of available 
capacity. Geographic formations and 
municipal developments present barriers 
to the orderly arrangement and develop- 
ment of the outside plant. Loads, once 
established, do not necessarily follow 
identical or uniform growth lines. Over 
a period of years, the entire distribution 
system must be considered as being in a 
state of flux, sufficiently flexible to per- 
mit adjustment to changing conditions. 


Increasing Load Density 


Today, load growth in a substation 
area is usually in the form of increases 
in load density rather than in an expan- 
sion of the station load area. Larger 
blocks of customer loads, supplied by 
bigger transformers with correspondingly 
higher rated-fuse protection, are being 
added to circuits which already have an 
appreciable portion of the circuit area 
in zones “outside” of the range of pro- 
tection provided by station relays. 

Additional circuit capacity can seldom 
be provided from an existing station 
without requiring substantial circuit re- 
arrangements which materially increase 
annual cost due to the short-time amor- 
tization of the labor cost of installation 
and removal. The continuation of haz- 
ardous “hot” line work has minimized 
the service-interruption effects of this 
endless circuit revision work but as labor 
costs increase, more justification will be 
found for development of a supply sys- 
tem which reduces this circuit revision 
expense to a minimum. 


Customer Service Requirements 


Practically all electric supply systems 
operate under conditions where the volt- 
age to be maintained at the customer’s 
service is defined by rules of regulatory 
bodies or commissions. The permissible 
deviation, either above or below the 
nominal voltage, is established for nor- 
mal operations and, in many cases, per- 
missible voltage dips or flickers are also 
defined, both as to severity and fre- 


quency. 

Since these regulations usually refer 
to normal operations, they can be readily 
applied as a basis of design for the over- 
all system. However, the effects of ab- 
normal or emergency operations upon 
voltage variations are more difficult to 
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apply, since service restoration activities 
are usually spontaneous or localized in 
nature, and in many cases, not too well 
coordinated, 

Regardless of the difficulties involved, 
no deliberately considered operating pro- 
cedure or engineering design should con- 
template or permit rendering service 
voltages, either high or low, where the 
use of such “abnormal” service will re- 
sult in permanent damage to the cus- 
tomer’s utilization equipment. 

The basic design requirements of both 
the Substation and Distribution engineer 
can be specifically defined as demanding 
the development of that type of supply 
system which is most economical on an 
annual cost basis, over a long period of 
years, for the specified types and rates of 
load growth during that period; and 
which will provide: 

(a) Service voltage under normal op- 
erations within the maximum and 
minimum limits defined by regu- 
latory bodies. 

(b) Service voltage under emergency 
operating conditions within usa- 
ble limits as established by the 
design characteristics of utiliza- 
tion equipment. 

(c) Adequate service reliability. 


Service Voltage under Normal 
Operations 


Since the overall voltage drop between 
the high-tension side of the substation 
transformer and the customer’s services 
is the result of the operation of both sta- 
tion and circuit equipment, and also that 
correction for this voltage drop can be 
effected by means of either station or cir- 
cuit facilities, it is apparent that oper- 
ating practices of one group will have a 
direct effect upon other related 
activity. 


any 


The voltage drop in that portion of a 
distribution circuit which is represented 
by the mains and branches between the 
service to the first and the last customer 
is fixed since most regulatory commis- 
sions define both the maximum and mini- 
mum service voltage. On the assumption 
that the most economical design provides 
for the utilization of the full permissible 
spread of voltage between the first and 
the last customer on the circuit, particu- 
larly during periods of peak load, the 
only portions of the overall system which 
are available for analysis are the distribu- 
tion circuit feeder and the substation 
equipment. 

Neither the substation or circuit de- 
sign engineer can make a claim for any 
fixed portion of this voltage remainder 
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as a right, nor can the proportion, once 
fixed, be treated as a permanent alloca- 
tion since changing costs in both labor 
and material may provide economic jus- 
tification for a change in this apportion- 
ment. 

Variation in primary supply voltage 
to the station and voltage drop through 
station installed equipment can be com- 
pensated for by controlling the load or 
by use of regulators; the adverse effect 
of current-limiting reactors can be re- 
duced by the use of equipment having 
higher duty characteristics; the voltage 
drop in the circuit feeder can be com- 
pensated for by installing larger-sized 
conductors or by the installation of either 
station or circuit voltage-drop correction 
equipment. 


Voltage Drop Problems 


However, every volt of additional 
drop caused by any part of the supply 
system must be compensated for by cor- 
rective means on some other part of the 
system if the equipment installed is being 
operated to its limit to maintain a pre- 
scribed service voltage. In the past, 
when supply line, station and circuit 
equipment were not worked to the limits 
which exist today, voltage regulation of 
a standardized range of 7% per cent or 
10 per cent buck and boost was gener- 
ally effective in maintaining adequate 
voltage at service points under normal 
conditions. 

Under present loading conditions these 
ranges of correction may not be sufficient 
to provide the most economical voltage 
control, nor is the past experience which 
justified equal bucking - and - boosting 
values necessarily applicable. Whether 
voltage drops in station equipment or 
circuit feeders should be reduced or the 
range and type of voltage regulator 
should be changed is a matter for sys- 
tem engineering study and economic 
analysis (Fig. 1). 


Economic Analysis of the Best Means 


Economic analysis of this nature in- 
volves all elements of the system, the 
gain in one part usually resulting in a 
loss in another part. Comparisons be- 
tween the application of three-phase in- 
dividual feeder or three-phase bus-type, 
multiple-feeder regulators and _ single- 
phase individual-feeder regulators illus- 
trate this principle. Single-phase individ- 
ual-feeder regulators offer the greatest 
flexibility for circuit designers in estab- 
lishing and maintaining phase- and cir- 
cuit-load balances. As a result, the use 









f 
4 
S 
‘ 


ie 


PAPO 


Janua 


of 1 
leng 
cuit 
terb: 
ings 
appl 
not 

not 

ings 
loss 

max 
gle-f 
the 

drop 
cust 
for 1 
phas 
grea 
ceive 
that 
heav 
and 
narr 
mus 
later 
volt 
appl 
appl 
plyit 
circt 
drop 
age 

ual | 
drop 
pern 
nal 

peri 
capa 
the 

char 
the 

lato: 
sacri 
may 
mail 
bala 


VW 
pern 
do n 
cond 
lishe 
plica 
was 
by tl 
“Pre 
ing 
and 
man 


T 


were 








nce 


ibor 
jus- 
ion- 


rage 
ugh 
om- 
| or 
fect 

re- 
ying 
rage 
om- 
ized 
ther 
tion 


nal 
»ply 
cor- 
the 
sing 
Dre- 
ast, 
cuit 
mits 
1 of 
t or 
ner- 
late 
mal 


hese 
ient 
rage 
hich 
ting 
ther 
or 
the 
ator 
sys- 
mic 


in- 
the 
na 


be- 


ype, 
gle- 
lus- 
vid- 
test 
tab- 
cir- 


use 








January, 1949 


of minimum wire sizes and different 
lengths of phase circuit permit lower cir- 
cuit investment costs which tend to coun- 
terbalance increased station costs. Sav- 
ings in station costs resulting from 
application of three-phase regulators can- 
not be fully realized if circuit load can- 
not be balanced, and the apparent sav- 
ings must be modified by the cost of the 
loss in circuit capability. Since the 
maximum voltage delivered to any sin- 
gle-phase customer on the circuit is fixed, 
the phase having the lowest impedance 
drop between the station and the first 
customer must be selected as the control 
for the voltage-drop compensation of all 
phases. Heavier loaded phases having a 
greater voltage drop, then, will not re- 
ceive full compensation with the result 
that the voltage band width on the 
heavier loaded phases between the first 
and the last customer is correspondingly 
narrowed, and higher capacity facilities 
must be installed in these mains and 
laterals in order to maintain minimum 
voltage. The same limitations pertain to 
applications of bus-type regulators. In 
applications of this type, in stations sup- 
plying individually operated radial-fed 
circuits, the maximum feeder voltage- 
drop compensation is limited by the volt- 
age drop of the one phase of the individ- 
ual circuit having the lowest impedance 
drop to the first customer. Every volt of 
permissible voltage deviation from nomi- 
nal made unusable during peak-load 
periods represents a sacrifice in circuit 
capacity. Unless future load added to 
the system corresponds to the general 
characteristics originally considered in 
the application of the three-phase regu- 
lator, additional circuit capacity may be 
sacrificed or costly circuit revision work 
may be required in order to continuously 
maintain approximately the original load 
balance. 


Service Voltage under Emergency 
Operating Conditions 


While rules or regulations defining 
permissible voltage variations generally 
do not apply under emergency operating 
conditions, other limits have been estab- 
lished which are restrictive in their ap- 


plication. General operating experience’ 


was one of the major factors considered 
by the EEI-NEMA Joint Committee on 
“Preferred Voltage Ratings” in develop- 
ing values of “Preferred,” “Tolerable” 
and “Extreme” voltage zones for use by 
manufacturers and operators. 

Tolerable and Extreme Voltage Zones 
were considered acceptable under un- 
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Fig. 1—Relative Cost of Voltage Correction 


usual operating conditions occurring at 
infrequent intervals and were based upon 
furnishing minimum voltage ‘at the ap- 
pliance terminals of not less than 90 v 
for a nominal 115-v appliance. If al- 
lowance is made for starting-current 
characteristics of present-day fractional 
horsepower motors, the normal minimum 
running voltage at the appliance terminal 
must be in the order of 101 v, with a 
corresponding service voltage of 104 v. 
Even though the physical and thermal 
characteristics of the electrical appara- 
tus on the supply system would permit 
higher loading, such loading cannot be 
realized if the minimum service require- 





ments, as established by the preferred 
voltage ratings, are not maintained. 

If, under normal station transformer 
and circuit load conditions the voltage- 
regulator range is fully utilized to main- 
tain minimum voltage on the circuit, 
then any additional voltage drop, such as 
that which may result from emergency 
loading of the station transformer, must 
be considered as directly reducing the 
lowest voltage supplied at any service 
on the circuit. 

Similar conditions may exist when a 
circuit and station is required to carry 
a portion of the load of a circuit nor- 
mally supplied from an adjacent station, 
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or if a circuit which normally requires 
considerable feeder voltage-drop com- 
pensation is fed from an unregulated 
transfer bus during periods of circuit 
peak load. 

In cases where 120 v is the nominal 
voltage of the service being rendered, 
the lower limit of the “extreme zone” 
expressed in terms of per cent of nominal 
is appreciably above the fixed minimum 
“usable” voltage, but on those systems 
where 115 v is the nominal design volt- 
age, the lower limits of permissible volt- 
age come much closer to the minimum 
“usable” voltage and any substantial re- 
duction in voltage on the circuit may 
create circuit operating conditions under 
which customer equipment will be dam- 


aged (Fig. 2). 


New Appliances Mean New Designs 


Constant attention must be paid to the 
demand of customers’ use of electric ser- 
vice on supply system facilities because 
changing use of present-day appliances 
or the addition of new appliances may 
require a radical change in established 
principles of station design. 

This condition has been forcibly illus- 
trated in recent years by the operating 
experience on circuits on which the sat- 
uration of automatically controlled frac- 
tional-horsepower motor load on distri- 
bution circuits gradually increased over 
a period of years. It was found that on 
these circuits, when the total circuit rat- 
ing for normal loads was approached 
and where the load represented by small 
appliance motors controlled with auto- 
matic devices had been increased as a 
percentage of the total load, any cause 
which tended to reduce or eliminate the 
diversification of motor-load operation 
created circuit-load demands for short 
periods after the circuit had been de- 
energized for various periods of time. 

If the circuit is de-energized long 
enough to remove all diversification of 
motor load, thereby placing all of the 
motors in the start position, short-time 
starting currents and sustained undiversi- 
fied running currents, considerably in ex- 
cess of the time-current characteristics of 
the protective devices installed in the sta- 
tions, will be established (Fig. 3). 


Service Reliability 


In recent years, greater demands have 
been made for improvement in the reli- 
ability of service being rendered to cus- 
tomers supplied from distribution facili- 
ties. Analysis of performance data over 
a number of years shows a fairly con- 
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Fig. 2—V oltage Gradients 


sistent distribution of cause of interrup- 
tions for several companies, and direct 
attention to that part of the system by 
which improvement can be obtained for 
the minimum cost. 

One analysis of customer service inter- 
ruptions for a fairly typical system shows 
that substation supply lines and equip- 
ment failures were responsible for 0.325 
interruptions having a total interruption 
time of 2.125 minutes per customer per 
year, while distribution circuit operation 
was responsible for 1.487 interruptions 
with 27.408 minutes interruption per 
customer per year. Approximately 90 
per cent of the total customer-minute 
interruptions and 60 per cent of the in- 
terruption time chargeable to distribution 
circuit performance was due to the 
clearing of fault conditions on the circuit 


In Distribution Systems 


by station installed protective devices, the 
balance being localized faults such as 
wire-burn-downs (Fig. 4). 

The question arises whether these sta- 
tion protective devices are accomplishing 
the greatest good for “customers service” 
by minimizing the number of long in- 
terruptions which would result from per- 
manent damage to equipment, or if the 
protective devices are unnecessarily se- 
lective and are clearing the circuit under 
frequently-occurring transient fault con- 
ditions which would not cause permanent 
damage even if permitted to remain for 
a longer period of time. 

Increasing the “pick-up” current set- 
ting of circuit protection relays may be 
effective in reducing the number of op- 
erations which are due to non-damaging 
faults on the circuit but by doing so the 
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circuit area falling within the zone of 
relay protection is materially reduced 
and may require a redetermination of the 
location and suitability of line type fault- 
clearing apparatus. Reducing the “time” 
setting of the protected relay may result 
in an unwarranted increase in overall 
customer service interruptions. 

Distribution engineers have not been 
able to find a solution to this problem. 
Investigations are in progress to estab- 
lish the fault condition performance of 
equipment and apparatus normally used 
in distribution circuit design. 

Time-current ‘“‘burn-down” data of 
various size conductors, both bare and 
covered have been accumulated. The ef- 
fect of conductor spacing upon “arc 
maintenance” or “susceptibility to burn- 
down” is now being more fully investi- 
gated. Characteristics of fusible ele- 
ments for use in primary voltage circuits 
are being standardized as to continuous 
current carrying capability, minimum 
time-current values which cause perma- 
nent damage to the fuse elements and 
the final circuit clearing time-current 
values. Pole-mounted fault-clearing de- 
vices incorporating many different prin- 
ciples of operation are being developed 
and experimented with. 

Ideal circuit performance can be de- 
fined as requiring fault-clearing protec- 
tive devices, either station or field in- 


EDISON 


IN SECONDS 


TIME 








| } 


| | | | 
De ee eee eee 


ELECTRIC INSTITUTE BULLETIN 


STO. INVERSE 
INDUCTION RELAY 


| t 
ean 


——-+ 


INSTANTANEOUS 
RELAY 


CURRENT 


IN AMPERES 






| ! 
INVERSE 
INDUCTION RELAY 





LoaD “PICK-UP” 
CHARACTERISTICS 
AFTER OUTAGE 


Fig. 3—Relationship of Station Relay Characteristics and Load 
“Pick-Up” Requirements After Extended Outage 





a & 
=> 2 
25 = #t 
uCa Won 
as ett 
Sez see 
ox? zzz 
zo w 
223 zoz 
SUB STATION 
SUPPLY LINES 179 90 
EQUIPMENT FAILURES 015 20 
OPERATION 131 50 
PROTECTIVE DEVICES 
CIRCUIT BREAKER (AUT) 1.162 104 
. " (MAN) .194 147 
STATION FUSE 012 70.0 
LINE FUSE .006 124.0 
CIRCUIT 
OPEN WIRE .077 108.0 
CABLE 018 71,0 
DIST. TRANSF, FUSE .016 66.2 
DIST. TRANSF. FAILURE .005 101.0 
TOTAL ete 16.3 





PER 


TOTAL MINUTES 
INTERRUPTION 
CUSTOMER PER YEAR 


12.034 
2847 
839 
742 


6.310 
1,070 
1.060 

506 


29.533 


IN MINUTES 


INTERRUPTION 


AVERAGE LENGTH OF 






























































































































































oo gEu8 TTT. 
| | = = i | | 
14 } = | we | 
120} —+--+—- 4 1 ‘oa a Gai 
, a4 | | ry tf | | § 
| | | = i 4 ff fee = | 
Tt) | | os | ls ts# ist 
ae 2 | is SIT /E | 
| || aang | is |§ i @ |r 
| | | | | | 
|i as ar WT VT a Vas VR GG: SN VR: GS Nc ae 
| | | | a | les = le 
| im . 4 | is | }o 
| a = , a i$ je z | 
90}—}—}—+— tt} + 22th te 
| PEP ELLE $2 
Bee jz=lzZzu ay 
80) | t e735 ] 
| | | | \B ‘ | 
| | | | 
7097— | | a oa 
Lg Beene 
6o}—+— & + +—+ ote 
} | | | => \2 
= } | | « | oe \3 
o & | = | «|e 
« 
so-e-, z ¥ i a wz] 2.7 
s: ee tt @ re « 5} & |S 
w -| wit | 4 z 
> £< = | | =| S 
4aot—-z2—2 &} Ee} $415 — 
eae 2 - | Su = ie 
> So 5 os = \2 
=. se y 4 3 - |3 
= | | 3 
so-3-5 S se oe sie 
= - = | = 
aaa ra) wz 25 
= E - Se | ws 2\¢ 
2q,-"-—9 © oR ws ~45 4 
aaa i a : = 
1ob—¥ i 187 
r) 
ot! 4.2 3 4 SO? 8 OD LOL 12 13 14:18 16 LT 18 19 20 
NUMBER OF INTERRUPTIONS 
PER CUSTOMER PER YEAR 








Fig. 4—Classification of Service Interruptions By Cause, Severity and Frequency 
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stalled, which do not operate to clear any 
of the numerous casual non-damaging 
faults, but which will operate instantly 
before the fault reaches apparatus-dam- 
aging proportions. 

It is reasonable to say that as time goes 
on, more and more circuits will be de- 
signed and operated for a predetermined 
performance value, taking into considera- 
tion the “time-current” values of the 
various parts of the system which may 
affect the satisfactory operation of the 
supply facilities. 

Under this condition it becomes more 
and more necessary that the interdepen- 
dence of the various parts of the supply 
system be recognized, and in order 
to permit the performance of the various 
parts of the system in accordance with the 
basic design, no changes should be made 
without seriously considering the effect 
of such change upon the performance of 
all other equipment (Fig. 5). 


General 


The excessive cost of meeting the volt- 
age-maintenance and_service-reliability 
demand is resulting in a gradually in- 
creasing trend away from the long estab- 
lished “radial-feed-tree type” of distribu- 
tion circuit supplied from large multi- 
circuit substations. When the original 
load density areas developed, long low- 
capacity branches were added to existing 
circuits, and long feeders were extended 
from widely separated substations to 
maintain proper voltage. 

As the load density continued to in- 
crease, and limits of circuit capacity were 
reached, additional circuits had to be 
added at relatively high circuit revision 
costs. To reduce these costs, later de- 
signs incorporated principles of various 
types of supply systems such as Feeder- 
Main, Primary Grid (either single or 
multiple feeder), Primary Network and 
diversified station supplies located near 
circuit load center. 

While the simple radially-fed circuit 
imposed few demands upon station de- 
sign, recent changes toward multiple 
feed into a primary-grid load area re- 
quire reconsideration of many station de- 
sign and operating techniques. Prob- 
lems of parallel operation, back feed, 
available fault currents, load and volt- 
age control must be solved for service 
conditions not existing under the radial 
type of operation. 

Each type of circuit has its advantages 
and disadvantages. Some are less exact- 
ing in their requirements on substation 
performance, but perhaps more costly to 
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install and maintain. Practically every 
disadvantage in either the station or the 
circuit operation can be eliminated by 
some expanded activity in the other op- 
eration if cost is not a consideration. 

Engineering analysis, approached from 
the position of present-day knowledge 
of performance and operating techniques, 
may disclose duplications or contradic- 
tions which only exist because “‘it is the 
way it has always been done.” 

A good example of this is the installa- 
tion, in the first instance, of a station 
transfer bus to permit carrying a circuit 
load during periods of station circuit ter- 
minal equipment maintenance, and then, 
the subsequent installation of tie switches 
between circuits to permit carrying por- 
tions of adjacent circuits during circuit 
outages, or for cable feeder maintenance. 
While the station transfer bus cannot 
serve the purposes for which the tie 


switches are needed, the tie switches can 
accomplish everything required of a 
transfer bus. 

The only question seems to be whether 
the annual charges for the substation 
transfer bus are greater or smaller than 
the increased operating expense of the 
line organization required for the neces- 
sary Circuit operations. Similarly, emer- 
gency load carrying transformer capacity 
may be provided at several substation 
locations, each one being capable of sup- 
plying its own station joad. If spare ca- 
pacity is provided in stations and circuits 
for emergency relief of adjacent circuits, 
why should not this same spare capacity 
be utilized for unloading stations which 
require relief? 

Parallel operation of primary circuits 
may offer many design simplification ad- 
vantages in addition to solving a service 

(Continued on page 27) 
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Why Advertise—And How: 
i 
1 By Forrest M. Raymond 
| Advertising Manager, San Diego Gas & Electric Company 
: Reprinted through the courtesy of Western Radio and Apphliances 
| HY advertise? A silly question discourage that line? Of course you the full harvest of that planting, it’s no 
| to be pondered before men and wouldn’t. You'd probably spread the time to yell quits—just because a few 
7 women of the business-building word to those prospective customers that customers can’t get service as quickly as 
departments of our electrical industry. there'll be plenty of seats after the next they want it, or because our operating 
; We know that advertising by the manu- feature and that no matter how long the facilities are at capacity. Our business 
: facturer, added to the advertising of the wait, the show is worth the waiting.” in the Advertising and Sales Depart- 
I distributor, plus the advertising of the The vice president clinched his argu- ments is to build load until it’s running 
il dealer, all tied together by the advertis- ment with the following statement: out of the operating department’s ears. 
ing of the utility, is a forceful combina- “Furthermore, the business of building It’s up to us to keep that line forming 
] tion that produces sales—sales of appli- load for a gas and electric utility is dif- in front of the box office—the “show” 
ances, sales of kilowatthours. ferent from the promotional efforts of a inside is worth waiting for, as anyone 
4 We have all watched advertising department store, or grocery. Ninety per who enjoys better living electrically can 
1 work, have checked its results, have de- cent of our selling efforts are not ex- tell you! 
I pended upon it as a necessary part of the pected to produce results tomorrow, or A similar incident happened only a 
I cycle of doing business successfully. We next week, or maybe not for several few weeks ago. A top operating execu- 
1 believe that well-considered and well- months. Our advertising job is long- tive of my company had invited me into 
1 presented advertising not only helps range in its character. It costs money the directors’ room, on the walls of 
| build profits but, because of its infor- to utilize to the fullest the better living which are huge charts of revenues, cus- 
‘ mative values, renders a service. And provided by modern gas and electric tomer gains, operating expenses, etc., to 
H this service our advertising renders is ap- equipment. explain why you can’t spend surplus for 
| preciated—it may pay off tomorrow or plant expansion, why the ratio of capi- 
I next week or next year—but pay off it Seeding Time for Advertising talization to gross revenues was changing 
N does, and handsomely. “The seeds of desire must be planted and why, with the price of crude oil, 
| Unfortunately, some people don’t be- continuously, recognizing no seasons, labor and material continuously on the 
1 lieve in advertising and selling as we do. _ neither for planting nor for the harvest. up, the company was still selling its elec- 
$ The communistic say if all advertising It takes time for those seeds to break tric service at the same old rates or 
a were discontinued the result would be a through the soil and grow into the down _ lower. 
lowering of commodity prices. They’re payment or purchase price of a refriger- I followed him part of the way, but 
wrong, of course, but I’m concerned with ator, CP range, home freezer, or tele- when he pointed to the onward and up- 
the thousands of men and women in our _ vision receiver.” ward chart showing gross revenue and 
own organizations who honestly and sin- That was a long speech for this par- hinted that it was due mostly to cus- 
cerely believe that advertising is over- ticular vice president. He’s capable tomer increase, I started to boil. Too 
an rated, that to a large degree it is an eco- enough of laying it on the line at our many times during the war years and 
. nomic waste and, borrowing a political sales meetings and he’s pretty good when since unthinking operating employees 
term, they certainly view with alarm the _ it comes to telling dealers how important have said to me, and seriously, that our 
ie spending of utility advertising dollars their cooperation is to our business, but mew business was the result of customer 
” during periods of customer backlogs, or this time he was facing a battery of ac- growth—no credit for advertising, no 
- appliance scarcity. counting executives and operating engi- credit for sales promotion, no credit for 
he neers and their charts of expenditures yearly increases in average use per old 
*S- The Show Is Worth the Waiting and tables of capacities were intended to customer. 
Ag A few months ago a very intelligent convince him that he should throw in the 
ty member of our Board of Directors, and towel and rest on the business now in Revenues From Advertising 
” an officer of my company, asked: “Why prospect. Fortunately for me, he refused “Do you really think for one minute 
oil do we advertise for more business when to start crying the crocodile tears of “too that our revenue gains over the past sev- 
all we have 4000 future customers wait- much business.” He not only answered eral years are due principally to new 
its ing for electric service and our peak the question of his fellow director, but customers,” I asked, “because if you do, 
S, loads are running so near to capacity?’ served notice that the 1948-1949 adver- I’m here and now asking the privilege of 
ty There were other directors and officers tising and sales promotion budgets will reciting a few instances where advertis- 
ch present when the question was asked and _ have to be increased if business gains are ing and sales promotion fit into that 
| all eyes turned toward our vice president to be continued. chart of gross revenue.” His silence in- 
ts in charge of sales. He answered thus: Throughout the long years of war dicated passive assent, and this is what 
d- “Tf you were the owner of a movie the- most of us in the utility business con- I told him—cleaned up, of course, and 
ce 





ater and there was a long line waiting to 
buy tickets, would you do anything to 





tinued to advertise our products. And 
now that we are just beginning to reap 


cooled down about 90 degrees. 
“In 1946, with the aid of national 
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advertising and a smattering of local 
dealer announcement copy, 650 home 
freezers were sold in San Diego County. 
Now each home freezer, quoting EEI es- 
timates, uses 600 kwhr per year which, 
at our incremental domestic rate of 2 
cents per kwhr, represents $12 in annual 
revenue. 

“In 1947 your company elected to 
support a program of advertising and 
public education in behalf of the home 
freezer. Total sales during 1947 reached 
2,845, a high spot in the whole United 
States, a gain of 2,195 over 1946 and a 
company revenue gain of $26,340. 

“The 1947 campaign cost your com- 
pany $13,874, but remember that the 
annual revenue from those freezer sales 
continues to come in every month of this 
year and for years to come. This year 
we're spending $15,193 on home freezer 
promotion and sales to September 1 total 
2,915. That, Mr. Executive, means 
$34,980 more added to your gross reve- 
nue chart and you'll have to add it on 
to next year’s chart as well, and the 
year after that, etc. 

“We in the Sales and Advertising De- 
part will grant you that some portion 
of your gross revenue is the result of 
some new customer use perhaps unin- 
fluenced by advertising and sales effort, 
but only a small per cent—the great ma- 
jority of those income dollars are the re- 
sult of sales campaigns on electric ranges 
in 1926, on electric refrigerators in 1929, 
on radios in 1931, on better lighting 
every year. 


No Competition? 


“I hope you'll agree that the accept- 
ance and purchase of the millions of 
energy consuming appliances that make 
up America’s better living today started 
way back around 1910 when a few util- 
ity salesmen traveling by horse and 
buggy, begged people to install electric 
lighting and begged even harder to get 
a skeptical public to try out an electric 
flat iron. Yes, Mr. Executive, sales and 
advertising over the years have helped 
produce most of your income dollars. 
Given a chance, they'll keep on produc- 
ing, building desires for better living, 
increasing the per customer use of elec- 
tric service and thus directly causing you 
to buy more generators and improve and 
extend your distribution system.” 

Whew! At this point I knew I was 
going to get that pink or blue slip en- 
titled, “Your services are no longer nec- 
essary,” so I let go with another barrel: 

“And another thing, I’ve heard a lot 
of people in your department remark 
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about our company advertising as a waste 
because ‘we have no competition.’ No 
competition? Mr. Executive, what about 
the auto salesman who convinces one of 
our customers that a car is more desir- 
able than a home freezer, or the furni- 
ture dealer who advertises a beautiful 
living room ensemble which our cus- 
tomer buys instead of a new automatic 
washer, ironer and dishwasher? Compe- 
tion? Why, every advertised item in 
existence is competition to the electric 
income dollar and, brother, that’s some 
competition. 


Business Doesn’t Just Happen 


“Our electrical advertising and sales 
promotion must be better, more .attrac- 
tive and more convincing than that of 
our competition or you'll see a dip in 
that precious revenue chart of yours. 
But please, Mr. Executive, don’t cut out 
our advertising and selling just to prove 
I’m right or wrong. The Gold Dust 
Twins, Fatima and Little Corporal 
cigarettes, Cream O’ Wheat, Pear Soap 
and a host of other products are exam- 
ples enough. They all thought that there 
was a time when advertising could be 
curtailed. They paid the extreme penalty. 

“Remember this, the utility advertis- 
ing dollar is no different than any other 
advertising dollar. It’ll sell appliances, 
it'll sell lighting, it’ll sell kilowatts—it’s 
the kind of an advertising dollar that 
manufacturers, distributors and dealers 
depend on to maintain interest in the 
better electrical things of life, it’s the 
kind of dollar that'll help you buy your 
new generators and transmission lines. 
Don’t underrate the value of your own 
company’s advertising and selling efforts 
over past years or now. New business 
doesn’t just happen.” 

In the parlance of the advertising 
fraternity, that was my pitch. 

To this day I don’t know just how 
much I accomplished by leveling-off on 
our operating executive. About the only 
concession I received from him was, “I 
agree that you fellows are good at talk- 
ing people into buying things they don’t 
want.” (I hope he was joking.) 

I went back to my office convinced 
of one thing—that I had a big job 
ahead, a job of selling advertising to 
operating and accounting executives of 
my company and to the people who work 
for them. I must convince them that 
their company can pay higher wages only 
if revenues warrant such increases, I 
must prove that in the promotion of off- 
peak appliances, such as electric blankets, 
I am making the operating man’s job 
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easier and increasing the efficiency of 
plant operation. I must convince the ac- 
countant that when the public under- 
stands utility practices and_ policies, 
through advertising, there is less argu- 
ment over rates, bills are paid more 
promptly and all customer relations are 
improved. 

I am sure that all departments of a 
utility, or any other business, are neces- 
sary to the building of more business and 
more profits. The Advertising and Sales 
Departments know that unless their ef- 
forts are supported by the service de- 
partments a good share of their work is 
nullified and additional sales will be 
harder and harder to obtain. 

I must convince top executives that 
the utility’s advertising dollar must help 
pioneer new appliances with the knowl- 
edge that continued revenues will eventu- 
ally pay the bill. Dealers alone, with 
the meager revenues from early sales, 
could not have put over the electric re- 
frigerator, ironer, garbage disposal, the 
home freezer or television, without the 
added effect of utility, jobber and factory 
advertising. I must convince them that 
more and more advertising will be 
needed during the next few months and 
years. It’s harder to make a sale today 
than it was yesterday. Today’s incomes 
and living expenses force well-consid- 


ered decisions on items purchased. The 


wartime savings of the average man have 
disappeared, he’s back to time payments, 
he’s looking for better values at bargain 
prices. 


Why Does a Utility Advertise? 


Why advertise? Last Tuesday I at- 
tended the regular weekly luncheon of 
our San Diego Electric Club. My table 
companions were three salesmen from the 
J. R. Townsend Company, another of 
those automobile agencies who have re- 
cently opened an appliance department. 
One of the gentlemen, a Mr. Smith, and 
I do mean Smith, started the conversa- 
tion with the question: “Why does a 
utility advertise?” 

It was the opening I was looking for. 
I wanted to try out this speech on some- 
one and here was my golden opportunity. 
I knew that my questioner had in the 
back of his mind the thought that be- 
cause our business was a monopoly we 
had no competition and therefore—why 
advertise? 

I told them that the only way our 
business grew was by getting our pres- 
ent customers to use more and more of 
our service for better lighting and better 
living and that it was just good business 
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for us to help dealers, through advertis- 
ing, sell the appliances and equipment 
that use our products. 

I reminded them that new products, 
such as the home freezer and television 
receiver, have yet to achieve universal 
public acceptance and that until such a 
point had been reached the manufacturer 
and utility will have to do the job. They 
understood that the advertising appro- 
priations of most dealers are in direct 
relation to sales volume and could thus 
appreciate the necessity of the utility’s 
doing the job of pioneering new prod- 
ucts and giving shots-in-the-arm to slow 
moving items until increased sales vol- 
ume would warrant more dealer adver- 
tising on the item advertised. 

I further told them that the utility’s 
advertising was generally slanted toward 
selling the use of the appliance and the 
enjoyment to be gained, while most 
dealer advertising copy was more prod- 
uct directory and price catalog in char- 
acter. 

They could also believe that dealer 
profits from the sale of smaller items, 
such as lamp bulbs, would not justify 
much advertising but agreed that fill-the- 
empty-socket campaigns should be car- 
ried on at the local level and that the 
utility was the only organization whose 
revenues from lamp bulb sales would 
justify such a sales and advertising pro- 
gram. 


Sell to the New Generation 


They hadn’t realized that the San 
Diego utility paid for the advertising 
and conducted the publicity that brought 
155,000 visitors to the 11th Annual 
Electric Show, staged by the Bureau of 
Radio and Electrical Appliances of San 
Diego County, or that the entire pro- 
gram of Bureau advertising was paid for 
and produced by the utility. 

You may know our Clark Chamber- 
lain, who is the Bureau’s executive man- 
ager. But you probably don’t know that 
he’s just been elected president of the 
International Association of Electric 
Leagues and that he recently returned 
from a tour of eastern appliance fac- 
tories. Clark tells me that it is a gen- 
eral belief of the heads of these big east- 
ern factories that advertising and 
salesmanship are facing the greatest job 
in years—that of rekindling desires for 
all appliances among the younger aged 
groups who, before the war, paid little 
attention to the reason why of electrical 
living and who are today buying jewelry, 
furs and automobiles instead of the items 
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that eventually make your pay checks 
and mine more secure. 

Clark also said that eastern factories 
are geared to the greatest production in 
this country’s history, timed to the avail- 
ability of steel, and that the task of main- 
taining this production is up to advertis- 
ing and selling! To fail at the job would 
contribute to a national depression, he 
concluded. Manufacturers believe ad- 
vertising and selling can carry out the 
assignment—and so do I. 


32 Per Cent of Income Competed For 


Why advertise? Very recently I 
talked with Chick Collier, managing di- 
rector of the Advertising Association of 
the West. He quoted recent statistics 
to prove that today 68 per cent of the 
income dollar of Western workers is 
being spent for the necessities of life— 
food, clothing, rent, etc. He believes that 
competition for the other 32 per cent 
will become keener, day by day, and 
that good advertising is a major tool in 
meeting that competition. 

At the beginning of this paper I quoted 
our vice president in charge of sales. 
His name is A. E. Holloway. I have 
his permission to further quote him on 
another reason for a continuing program 
of good advertising, not only by the util- 
ity but by any business. 

Said he, “I’ve always found that 
people want to do business with con- 
cerns that they know want to do busi- 
ness with them. How better can you 
convince the public that you want its 
business than through advertising? I 
further believe that good aggressive ad- 
vertising and good aggressive salesman- 
ship at the point of customer contact 
creates good public relations.” 

I’d never before heard advertising and 
selling so defined, but there is something 
in that statement that even accountants 
and engineers can understand. 

I had occasion to prove his point a few 
days after he made it. During my vaca- 
tion this year I turned carpenter, 
plumber, electrician and painter, all in 
the way of improving the Raymond resi- 
dence. Mrs. Raymond and I, with a 
little money in my pocket, decided to 
buy a new lavatory with modernistic 
trimmings—also a new all-metal medi- 
cine cabinet and mirror and one of those 
marble-effect looking covers and seat for 
the flushing department of our rest 
room. 

We entered the plumbing department 
of a large mail-order house (not Sears) 
and picked out a lavatory to our liking. 
A clerk finally approached us with this 
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opening remark: ‘“That’s just a sample, 
don’t know when we'll get more in.” 
His voice had no enthusiasm, no desire 
to be of service. We looked at another 
one and asked the price. “Nineteen 
dollars, plus fixtures,” said our super 
salesman. 

His remark reminded me of the days 
when electric appliance dealers offered 
radios without tubes. And even today 
we're quoting portable radios without 
batteries. I then asked him, rather sar- 
castically, how a wash bowl could be 
operated without faucets, and why not 
quote the whole price as displayed. 
“Company policy,” said he. “Let’s go 
some place where they want to sell us 
something,” said Mrs. Raymond in a 
stage whisper—so we did. 

Sears had run an ad that morning on 
lavatories. We found just what we 
wanted. The Sears salesman quoted the 
price complete, offered delivery the next 
day, asked us if we wanted anything else 
and took our money. That incident 
proved to me how right Mr. Holloway 
was. I’ve discovered that I want to 
do business with firms and salesmen that 
want to do business with me. As to 
public relations—Mrs. Raymond and I 
will never again attempt to trade at 
store No. 1, either in the plumbing de- 
partment, or any other department. 

The point to the story is, of course, 
that aggressive advertising alone can- 
not do the job, courteous aggressive sales- 
manship is the other member of the 
team that together can build good will 
and good profits. 


Advertise To Stay In Business 


Why advertise? Advertise to build 
load. Advertise to sell electrical appli- 
ances and electrical equipment, also bet- 
ter lighting and better living for the 
home, farm and factory. Advertise to 
create good will. Advertise to keep 
stockholders interested in your business. 
Advertise to forestall a national depres- 
sion. Advertise to beat your competi- 
tion. Advertise to fill the “valleys” of 
your load curves. Advertise to stay in 
business! 


And now for the “And How” of my 
subject. I must admit that I swiped a 
few of my points from an executive of 
the N. W. Ayer Advertising Agency, 
although I’ve added ideas of my own, 
learned mostly by trial and error. 

To manufacturers’ representatives who 
encourage dealers to use factory-prepared 

(Continued on page 27) 











J. E. King 


E. King, Wage Coordinator, Per- 

» sonnel Department, Consolidated 
Edison Co. of N. Y., Inc., and active in 
EEI committee work, died at his home 
in New York on December 19, 1948, of 
a heart attack. 

Mr. King received a B.A. degree in 
1925 from the College of the Holy Cross 
and subsequently acquired from New 
York University the degree of Master 
of Business Administration. In 1929 he 
entered the service of the New York 
and Queens Electric Light and Power 
Company as a senior clerk in the Maps 
and Records Bureau. Three years later 
he was appointed job and wage analyst. 
In 1939 he became a system supervisor, 
but in the same year was transferred to 
the Consolidated Edison Company and 
was made assistant to the system com- 
mercial manager. In 1943 he 
named a personnel advisor and in 1947 
was assigned to the company’s executive 
development program, starting as a sys- 
tem coordinator and _ later 
assistant to the superintendent in the 
outside plant construction department. 
In August, 1948, he was made Wage 
Coordinator, the position he held at the 
time of his death. 

Mr. King’s ability and his friendly, 
winning personality had made for him 
hosts of friends among public utility 
accounting and personnel workers, who 
sincerely mourn his untimely loss. 


—H.C.H. 
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Purchasing Agents’ Mia- 
winter Conference to be 


Held Feb. 7 & 8 
UNDAMENTALS, 
economics, and education will be the 

four major topics scheduled for discus- 
sion at the Eighteenth Annual Mid- 
winter Conference of the Public Utility 
Buyers’ Group, National Association of 
Purchasing Agents, to be held at Chi- 
cago, Feb. 7 and 8, it has been announced 
by George H. Cole of Alabama Power 
Co., Chairman of the Group. 
Four business sessions have 
planned. The first morning session will 
feature fundamentals, while the first 
afternoon will deal primarily 
with commodities. On the second day, 
the morning session will give attention 
to economics, while in the afternoon ses- 
sion, education will be the principal topic. 
Speakers and subjects include: Edward 


commodities, 


been 


session 
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CONTEST to discover a new 
cover design for the EEI Com- 
mercial Sales Log, sponsored by the 
Commercial Division of the EEI, 
will offer a $100 cash prize to the 
employee of an electric utility op- 
erating company in the United 
States, who submits the best design 
interpreting the sales activities of an 
electric utility operating company in 
the commercial market. 
Contest entries should be finished 
line drawings that can be reduced to 





Commercial Sales Log Cover Design Contest 
Open to Electric Utility Employees 


8% by 11 inches. Entries must be 
received on or before March 1, 1949, 
addressed to ‘““Commercial Sales Log 
Cover Contest’’, c/o Commercial Di- 
rector. Edison Electric Institute, 
420 Lexington Ave., New York 17, 
N. Y. All entries become the prop- 
erty of the EEI. 

The $100 cash prize for the win- 
ning cover design will be awarded 
at the 15th Annual EEI Sales Con- 
ference, held in Chicago, IIl., on 
April 5-7, 1949. 








Fifth Annual Wiring Conference Meets in 
Chicago, Feb. 24, 25 


HE National Adequate Wiring 
Bureau will sponsor the Fifth 
Annual Wiring Conference for 


electrical industry representatives in Chi- 
cago on Feb. 24 and 25. This discussion 
conference, immediately follows 
the closing of the National Association 
of Home Builders’ Convention and Ex- 
position, 


which 


will include in its program 
prominent speakers in the wiring field, 


panel discussions of current wiring prob- 


lems and an open forum. A copy of the 
conference program, when available, will 
be sent to anyone interested on request 
to the National Adequate Wiring Bu- 
reau, 155 East 44th Street, New York 
we New York. 


extended to utility men and women in- 


A cordial invitation is 


terested in the important job of promot- 
ing the adequate wiring of the nation’s 
homes. 





Falck, former Director of the Office of 
War Utilities, who will discuss ‘“Na- 
tional Defense Aspects of the Electric 
Ralph O. Keefer, 


President of the National Association of 


Power Program’”’; 


Purchasing Agents, whose subject is 
“Our Professional Obligations”; Wil- 
liam C. Johnson, executive vice presi- 


dent, General Machinery Division, Allis- 
Chalmers Manufacturing Co., will dis- 
cuss Through 
Standardization,” and S. M. Dean, chief 
engineer, Detroit Edison Co., will talk 
on “What an Operating Man Expects of 


“Purchase Economies 


the Purchasing Department.” 


Others to address the conference in- 
clude E. L. Editor-in-Chief, 
Steel; George A. Renard, executive sec- 


Shaner, 


retary, National Association of Purchas- 
ing Agents; Stuart F. Heinritz, editor 
of Purchasing; J. Donald Hogg, pur- 
chasing agent, Cleveland Electric I[llu- 
minating Co.; Horace L. Brewer, pur- 
chasing agent, Consumers Power Co., 
and Ralph M. Darrin, manager, Central 
Station Divisions, General Electric Co. 


Special Observances to Mark 
“Edison Day” Both Here 
and Abroad 


(Continued from page 2) 


Florida, will present its annual Pageant 
of Light during the week of Edison’s 
Birthday. 

Commemoration of the anniversary 
by the Edison Pioneers will take place 
both in East Orange, New Jersey, and 
at Schenectady, New York. ‘Those at- 
tending the annual luncheon and 31st 
annual meeting in New Jersey will hear 
Dr. C. G. Suits, vice-president and di- 
rector of research, General Electric 
Laboratories. Pioneers attend- 
ing the Schenectady gathering will be 
guests of the General Electric Company 
which, with the local service clubs, is 
sponsoring the community-wide observ- 
ance to be held in that area. Plans of 
the General Electric Company also call 
for the exhibition of the Nela Park 
Laboratories to about 4000 school chil- 
dren during the week of February 11th. 
An essay contest is being sponsored as 
well. 


Edison 
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Increasing Disillusion with Socialized Electricity 


Is Voiced in England 


British Trade Press Attacks Labor Government Policies 


FTER less than a year’s expe- 
rience with nationalization of 
England’s electric industry, ob- 
servers in Britain’s electrical trade 
press, as well as in other fields, have 
begun to express increasing disillusion 
with socialized electricity. 

Recent editorials in the Electrical 
Review, The Electrician, and the Elec- 
trical Times have examined very crit- 
ically several phases of Britain’s falter- 
ing electrical development, especially 
the Government’s policies dealing with 
the power plant shortage and the at- 
tempts to conserve electricity and fuel. 


High Taxes—A Hindrance 


‘How long can things continue thus?” 
asks The Electrician, in its issue of Janu- 
ary 7, 1949, after reviewing the tribula- 
tions of the electric industry in 1948. 
(One of the major encumbrances on the 
socialized electric industry of Great Brit- 
ain seems to be a high tax rate—an ex- 
pense conspicuously absent from govern- 
mentally operated projects in the United 
States. In England, governmentally 
owned industries pay taxes at the same 
rates as do privately owned industries. ) 

The Electrician continues its editorial 
with this warning: “What must be re- 
membered is that not even the electrical 
industry can maintain indefinitely its 
present state of efficiency while high taxa- 
tion, restriction of supplies, load spread- 
ing and other negative conditions con- 
tinue to intrude upon its activities from 
one year to the next. 

“The electrical industry hopes to see 
in this year,” the article goes on, “bolder 
action on the part of those charged with 
the responsibility of Government ; short- 
ages of materials now met by an enforced 
contraction in consumption should be 
overcome by a policy of increased pro- 
duction; load spreading should be an- 
swered by expediting the building of new 
stations and extending existing units; 
high taxation should be reduced to a 
level which will permit adequate ma- 


chinery replacements, more research, 


greater incentive and encouragement to 


take risks of the type which in years gone 
by were the stepping stones to our ex- 
alted position in the world of engineer- 
ing.” (Ed. note—Italics ours. ) 


Drastic Action Needed 

Headlining its lead editorial ‘*Power 
Plant Shortage -— _ Drastic Action 
Needed,” the Electrical Review for De- 
cember 24, 1948, went into the reasons 
for this condition, and touched on such 
peculiarly governmental problems as 
political interference (or ‘‘amenities’’), 
labor turnover, 

“It was an open secret” says the 
Review, “that the provision of new 
generating plant was falling far short 
of the planned figure, which itself was 
quite inadequate. Nevertheless, Mr. 
Gaitskell’s recent disclosure in the 
House of Commons that the net in- 
crease this year will amount to only 
327,000 kw came as a shock to those 
not on the ‘inside. The new plant 
commissioned should have been at least 
500,000 kw more than this and, to 
worsen the position, 200,000 kw _ of 
plant has had to be taken out for re- 
pair. 

“We have already expressed our dis- 
satisfaction with the power plant aspect 
of the Government’s economic policy 
which we consider gravely prejudices 
the nation’s chances of recovery by the 
time it has to stand on its own feet. But 
we were justified in thinking that even 
this inadequate programme was backed 
by a determination to ensure its fulfil- 
Events have shown that we were 
optimists. No doubt the Government 
will take refuge in pleading circum- 
stances bevond its control, but those re- 
sponsible for the power programme have 
repeated]v drawn attention to the ob- 
stacles which bar the way. 


and priorities. 


ment. 


Planning and Amenities 


“The trouble starts immediately a 
new station or extension is projected. 
Planning authorities too frequently find 
that these stations do not fit into their 
schemes and other local bodies immedi- 
ately raise their voices against interfer- 
ence with ‘amenities.’ which are often 
questionable. Months pass before a 


scheme goes through. As the uncer- 
tainty precludes the commencement of 
work in anticipation of approval, fur- 
ther delay occurs in the placing of 
contracts, particularly as the civil engi- 
neering works must be preceded by 
careful inspection of the final site to 
enable sound estimates to be presented. 
It is surely within the Government’s 
power to exercise some measure of con- 
trol where local interests are operating 
against national well-being. 


Labor Troubles 


“Although concurrently with the site 
clearance the design of the boiler house 
can be proceeded with, the installation 
of the pipework, which usually takes up 
to twelve months, cannot begin for a 
lengthy period. It is in this direction 
that a most serious obstacle exists. 
Boilermakers and steam-pipe manufac- 
turers are finding it very difficult to 
obtain sufficient design staff and skilled 
erectors. 

‘The latter trouble arises largely from 
the present immobility of labour, which 
affects many industries, and is caused 
principally by the housing shortage. 
Even if men can be persuaded to work 
away from their homes a large propor- 
tion do not stay on the site; the labour 
turnover figure is extremely high. The 
Government is employing methods of 
‘direction’, to get people into under- 
manned essential industries, of which 
this is one, but compulsion or semi- 
compulsion will not produce ‘stayers.’ 
Something more needs to be done to 
ensure a supply of suitable and willing 
workers. 

“Added to this is the continuing 
scramble for steel by a number of in- 
dustries claiming ‘priority’, in which 
power station construction does not 
always fare as well as it should. At this 
time, when all industries depend upon a 
sufficient and reliable electricity supply, 
there can be no question of any one of 
them ranking higher than power stations 
in the allocation of steel. Electrical 
manufacturers appear to have overcome 
most of this difficulty and are generally 
keeping to their delivery dates. There 
may be occasional shortcomings but 
there have also been cases in which the 
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installation of plant has been held up 
because the buildings have not been 
ready. 

“Consultation between all the interests 
involved in the provision of power plant 
is now frequent and regular, but little 
will be achieved without active Govern- 
ment assistance. There is as much ur- 
gency in this matter as there was in 
many others during the war, and only 
methods of getting things done similar 
to those employed in wartime will pro- 
duce the necessary results.” 

The Government’s handling of the 
power plant shortage, while perhaps the 
most recent cause for complaint, is by 
no means the only ground for criticism. 
The Electrician, in its issue of Novem- 
ber 26, 1948, entitles its lead editorial 
“Fuel Economy,” and proceeds to take 
the Ministry of Fuel and Power to task 
for its inept efforts at conservation. 


“Negative Publicity” 

“If the general public,” according to 
The Electrician, “can be persuaded to 
believe all the negative publicity issued 
by the Ministry of Fuel and Power 
with respect to domestic electricity, the 
British Electricity Authority may sooner 
or later find the results of that pub- 
licity reflected in its revenue account. 
Economy in current consumption is 
essential at peak load periods and is 
not disputed; but the form of announce- 
ment and trend of publicity material for 
which the Ministry of Fuel is respon- 
sible, have in them the danger that the 
public may think that they should use 
as little electricity as possible at all 
times, and that they should not add to 
their range of electrical appliances. 

“The duration of the danger periods, 
namely, 8 a.m. to noon and 4 p.m. to 
6 p.m., represents six hours of the work- 
ing day in any household, and if as a 
result of Ministerial publicity the 
domestic consumer applies a_ self- 
imposed economy with respect to the 
remainder, consumption will be reduced 
to an uneconomic level when reviewed 
in terms of the pounds, shillings and 
pence needed to enable the B.E.A. to 
pay its way. 

“The statements made by the Min- 
istry of Fuel, instead of helping the 
supply industry are embarrassing it; 
they are neither accurate nor construc- 
tive, and make obvious the fact that the 
Ministry cannot, before making them, 
have taken advice in the proper 


quarter.” 
* + * 


“Tf the public are to receive official 
encouragement into believing that the 
consumption of electricity is, for the 
time being, against the national interest, 
then it must be done in such a way as 


EDISON ELECTRIC INSTITUTE BULLETIN 


to make it clear that it is only so during 
certain hours of the day, and that out- 
side those periods consumption is, within 
reason, unrestricted. If the public 
assume a habit of regarding load spread- 
ing as a normality, then they will be un- 
necessarily depriving themselves of much 
of the service which electricity provides, 
even with the present-day generation 
plant shortage. If the public are per- 
suaded into denying themselves this 
service, then not only will domestic com- 
fort drop to a less educated standard, 
but the employment-potential among 
domestic electrical appliances makers 
may also drop.” 

* * * 


“Another point which would justify 
Ministerial revision is the duration of 
the danger periods, for with voluntary 
restriction applied to six hours of the 
working day, the domestic consumer 
may by the time electricity again be- 
comes plentiful, have turned to the gas 
industry in a misplaced hope of finding 
a more accommodating servant. ‘The 
four morning hours now declared to be 
danger hours coincide with domestic ac- 
tivities at their highest. Could not the 
time period, it is asked, be reduced ?” 

One month later, on December 23, 
1948, the Electrical Times took cog- 
nizance of this situation by remarking, 
“A great deal of deterrent propaganda 
is undoubtedly having the effect of driv- 
ing people away from the use of elec- 
tricity at off-peak hours, in addition to 
keeping them off the peak. ‘Switch 
off’, ‘Save Electricity’, and other similar 
slogans do not always tie up with the 
peak appeal; while the inept suggestion 
of the Clow committee to raise winter 
tariffs, which was forced on the indus- 
try by the Minister of Fuel, joins 
forces with the anti-electricity propa- 
ganda to the detriment of the industry. 
The fact is that unless a sales effort is 
made to encourage consumers to use 
electricity and to extol the virtues of 
electricity as was done in the past, there 
is a grave danger of the various Boards 
failing to secure the revenue which they 
should be in a position to expect.” 


“What Are the Government’s Intentions?” 


Holding the Government primarily 
responsible for the power plant short- 
ages and methods of electricity conser- 
vation which have apparently demoral- 
ized electric customers in all categories, 
the Electrical Review summarized its 
thoughts on these subjects in its lead 
editorial of November 19th. The Re- 
view gave vent to its feelings by head- 
lining the article “Retarded Develop- 
ment—What Are the Government’s 
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Intentions?”, and continued in an 
equally forthright manner: 

“Many people in the electrical indus- 
try,’ the Review says, “are becoming 
perturbed about conditions and prospects 
and some are becoming suspicious. 
Everybody realizes that the war 
stretched the country’s industries and 
general economy to the limit—and be- 
yond—and that progress was bound to 
be retarded. There has arisen a feeling, 
however, that retardation of electrical 
progress has gone too far, due either to 
an imperfect realization of the conse- 
quences or a tendency to ignore them in 
an attempt to prevent electrical devel- 
opment at the expense of other methods. 


Demand and Supply 


“When the war finished there was, 
for a short space, a sufficiency of plant 
but it soon became apparent that indus- 
try would have to continue to operate 
at the high level reached during the war 
and that the suppressed domestic de- 
mand would have to be satisfied. The 
Central Electricity Board prepared a 
programme to meet the situation but 
the Government decided, partly be- 
cause of of materials and 
partly on account of the need for econ- 
omy in capital investment, that the 
programme should be substantially re- 
duced. The public have been following 
an ever-receding carrot. They were 
first told that supply would catch up 
with demand by 1950. Since then the 
date has been advanced several times 
and now 1954 is being mentioned. 


shortage 


“To back up its decision the Govern- 
ment has had first to enforce load 
spreading in industry, which does not 
conduce to efficient operation, secondly 
to compel commercial undertakings to 
reduce their demand, and finally to 
threaten the domestic consumer with 
deprivation if she does not keep off the 
peak. The threat in the last case has 
been reinforced by a half-hearted at- 
tempt to make the cost of electricity 
prohibitive during the winter. 

“Increased production by industry is 
impossible without extending electrifi- 
cation. Our American friends who have 
come over to advise us on production 
have already indicated that without the 
tools (this time electricity) our indus- 
tries cannot be expected to accomplish 
the programme which the Government 
has put before them. 

“When fuel economy was said to be 
the first essential electricity consumers 
were treated very badly in comparison 
with gas users. Now that plant short- 
age is the trouble the gas consumer is 
apparently not affected. Indeed the gas 
industry has occasionally implied that it 

(Continued on page 26) 
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What A Way To Start Up A Power Plant! 
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Impressions of the Big Night at Mitchell... * 


ONIGHT’S the night! It’s a 
raw and misty Sunday evening 
along the Monongahela and the 

towering hulk of Mitchell Station rises 

from a floodlit sea of mud whipped up 

by hard, intermittent rains. You pick 

your way across the mire and climb the 

flight of rough steps leading to a wooden 

door and the vast interior of the station. 
Sight With Sound 

Scaffolds and ladders reach upward 
into darkness; wires, cables, and ropes 
trail down and snake across the damp 
concrete floor. You walk cautiously 
around big girders, piles of steel grating, 
sacks of cement and slabs of transite, 
toward the SOUND. 

The rumble of a coal pulverizer, the 
hiss of escaping steam are blended with 
the familiar whine of a high-speed tur- 
bine—and there you see it! Mitchell 
Unit No. 1—the 80,000 kilowatts we’ve 
been waiting for—gaunt and unlovely 
without her outside shell—a long mass 
of odd-shaped dark metal and shadows 
under a few glaring lights rigged be- 
neath the overhead crane. 

Engineers in safety helmets and ga- 
loshes splash through puddles on the 
unfinished floor, peer at meters on the 
turbine with flashlights. A little group 
—some in dungarees and some in Sun- 
day clothes—huddle around the throttle 
while a workman climbs up past the hot 
inlet pipe to make an adjustment. 

A splash of white fluorescent light 
falls across the unit as Foster Gayhart, 
one of the four Chief Engineers, dashes 
out of a door in a near-by wall. It’s the 
control room, bright, civilized and effi- 
cient looking with its row upon row of 
meters, signal lights and little control 
handles that seem too small and innocent 
for the mighty jobs and forces they 
govern. 

You push your way into the room 
and mix with a crowd that’s neatly di- 
vided by a tape barrier to allow the 
operating crew and workmen room to 
move fast without interference from the 
kibitzers. This is the station’s nerve 
center and the air tingles with an excite- 
ment that’s subdued only by the expe- 
rience of false starts on both Friday 





*Reprinted from the January, 1949, issue of 
the West Penn News. ~ 





FTER a week of testing and 

warming-up, West Penn Power 
Company’s Mitchell Power Station 
went on the line at 6:23 p. m., Sun- 
day, December 12, when it was con- 
nected to the new 132,000-v line to 
Charleroi, and thus to the West Penn 
System. 


Big Help On Record Peaks 


For the first minutes of its initial 
run the unit carried only about 3000 
kw, but during the night the load was 
gradually stepped up to 22,000 kw. 
By Tuesday, December 14. enough 
condensate water for controlling the 
steam temperature had been accumu- 
lated to permit increasing the load on 
the turbine to 33,000 kw. The week 
before Christmas, Mitchell was pro- 
ducing 50,000 kw, and more upon 
occasion, which gave substantial help 
during record peak demands. 





West Penn Mitchell Station Put on Line 
Dec. 12 Helps Carry System Peak 


Mitchell Station was started with 
only one of the two 500,000 pounds- 
of-steam-per-hour boilers completed. 
Number. Two boiler will be in use 
about the first of February, supply- 
ing the additional steam needed for 
the turbine to produce its normal 
80,000 kw. 

Work continues on the second unit, 
with the building already completed 
and the foundation for No. 2 turbo- 
generator in place. Delivery of the 
third boiler and all the many pieces 
of equipment is awaited so that an 
additional 80,000 kw may be ready 
for customers’ use later in 1949. 

A dramatic picture of the suspense 
and excitement of the coming on the 
line of a new power station is pro- 
vided in the accompanying account 
of an eye-witness’ impressions printed 
in the West Penn News of January, 


1949. 








night and Saturday. But tonight’s the 
night—she’s going on the line come you- 
know-what! 

What a motley gang! Night-shift 
electricians working unhurriedly among 
mazes of multi-colored wires that stream 
from still unconnected instruments on 
the panels . . . Shift operators crouched 
over the control desks .. . Harold 
Gunia with his eyes glued to the boiler 
meters as he regulates the coal feed, 
drafts and water supply . . . Placid 
Gil Burleigh answering questions and 
lending a hand wherever it’s needed—a 


- half-burned stogie in his mouth and a 


night’s supply in the pocket of his over- 
stuffed vest. How can a station super- 
intendent gain weight while a new 
power plant’s a-building? 

Joe Thomas’ eyes are bright as he 
checks a recording of the turbine’s trip- 
out on an over-speed test . . . Carty 
puffs patiently on his pipe ... John 
McKinley and Reese Armstrong flit in 
and out to check the working of their 


hoop-and-holler system. This night's 
business depends on instant communica- 
tion to and from the several widely 
separated points where controls are be- 
ing operated by hand. Out of a squawk- 
box poked through the control room 
ceiling, a mixture of technical terms, 
station jargon, and mild profanity is 
constantly popping. 

It’s five o’clock and Operations Su- 
pervisor Floyd Drummond in coveralls 
and slouch hat steps over to the panel 
controlling the circuit breakers for the 
outgoing buses and lines. The group 
crowds along the tape and watches the 
spinning pointer on the round dial of 
the synchroscope. With one hand, Floyd 
turns a little lever that adjusts the tur- 
bine’s speed. The pointer revolves more 
slowly. When it hovers at “twelve 
o'clock,” No. 1 unit will be in tune with 
the rest of the system and Floyd will 
punch the circuit breaker closed. He 
punches—and nothing happens! 

The watching crowd murmurs while 
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repeated punchings show the circuit 
breaker isn’t closing. Bob Cranston 
and several others duck out to see what’s 
wrong. 

To ease the strain of waiting, Bill 
Hamilton challenges all comers to climb 
with him to the station roof. He gets 
one of two takers, and out they go 
to follow Ham’s special and tortuous 
route which no visitor should ever travel 
—down and through the cable tunnel, 
up ladders and over scaffolding, and 
finally up endless flights of steel steps 
to ever higher levels in the station. Up 
past heaters and pumps, past the evapo- 
rator and deaerator, and past John 
Manges in his cozy little crow’s nest in 
hell at the burner deck, high on the 
huge boiler’s sides where he watches 
powdered coal rush out the burners to 
burst into flame, and calls instructions 
into a “mike” for regulating the flow of 
coal and heated air. 


The Big Show 

Sparks shower down as Sanderson & 
Porter workmen weld parts together on 
the nearly-finished second boiler a few 
yards away . . . Over the coal bunkers, 
and the roof at last—140 feet above the 
group you left on the turbine floor! 
The fresh air is good, and the moon 
streaks from behind storm clouds to 
glisten on the river straight below. But 
you'd better start down if you want to 
see the big show. 

Back in the control room, it’s a few 
minutes before six. Drummond’s try- 
ing it again and once more all eyes 
watch the synchroscope. Slower, slower 
—there! The breaker closes, and the 
pointer “freezes” on twelve o'clock as it 
should . . . But the meters record no 
flow of electricity from the generator 
over the lines. 

In the moment of near 
piercing whistle begins outside and rises 


silence, a 


to a shriek. “A gasket’s blowing” mut- 
ter the old hands. “GASKET’S 


BLOWING” shouts the squawk-box, 
and monumental Carl Owcar, his hip 
pockets streaming warning tags, leaps 
nimbly over the tapes and out the door 
to inspect the trouble. 

The whistling subsides and the ceiling 
speaker reports the valves have been 
turned to by-pass the steam around the 
heater where the gasket has let go. At- 
tention turns to the faulty meters . . 
electricians crowd behind the panel 
.. « Harold Denmead and Red Eisen- 
hower crouch over blueprints on the 
floor . . . Ken Reardon traces out a 
circuit, using the tile wall for a desk 
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Increasing Disillusion With Socialized Electricity 
Is Voiced in England 


(Continued from page 24) 
is in a position to take over all the do- 
mestic water heating and cooking if 
necessary. 


Effect on Electrical Industry 

“This policy (which is underlined by 
a punitive purchase tax on water heating 
and space heating equipment) is now 
showing its effects. Makers of domestic 
electrical appliances, deprived of a home 
market and unable to sell their goods 
in Overseas countries, are having to 
stand off work-people or close down en- 
tirely and this is likely to spread to 
other branches. 

“Thus it is that perturbation and sus- 
picion are about. The suspicion is that 
the Government is endeavoring to set 
back the clock and force the people to 
use other agents than electricity in their 
homes. If this is true two important 
points are being ignored: the people will 
insist on having electricity if they want 
it and unless the nationalized electricity 
service is allowed to develop naturally 
it will not pay its way. This would be 
a strange method of ‘selling’ the nation- 
alization idea to the public.” 

Probably one of the underlying causes 
of the “perturbation and suspicion’”’ pen- 
etrating the electric industry in Britain, 
as well as affecting its customers, is the 
striking difference between the promises 
made prior to nationalization, and the 
actual performance which followed. To 
make the British consumer’s disillusion 
even more poignant, his electric service 


With less 


is costing him more money. 


than a year of control of the electric in- 
dustry behind it, the Government has 
already raised the electric rates 20 per 
cent in 150 districts, and there has been 
considerable discussion of even higher 
rates. 

According to reports, rate-making in 
England has been characterized by cer- 
tain inconsistencies and discriminations, 
the most striking of which has been the 
move to make domestic consumers pay 
higher rates in the winter than during 
the other months of the year. This was 
undertaken as a method to keep domes- 
tic consumption low during the year’s 
critical peak period, but the British elec- 
trical trade press has expressed extreme 
doubt on numerous occasions that such 
a result would be obtained; and they 
have been gloomy as to its possible 
effects in the promoting of other types 
of load during the summer months. 

To forward the cause of nationaliza- 
tion, before it took place, a Mr. Bussey, 
now a member of the British Electricity 
Authority, but at the time the General 
Secretary of the Electrical Trades 
Union, published a pamphlet. Its gen- 
eral tenor can be imagined by its last 


lines, in capital letters: “AWAY 
WITH THE VESTED INTER- 
ESTS AND FORWARD TO 


CHEAP AND ABUNDANT ELEC- 
TRICITY!” Apparently, however, 
electricity is not yet abundant in Eng- 
land, and what electricity there is, is 
not cheap. 





Ed Hand busies himself with some 
.. Hap Langstaff and Rog 
Murtaugh willingly answer your ques- 
tions, but in language you don’t under- 
stand. 

Now, we're ready again. 


wires . 


With the 
long practice, 
through his 


ease that from 
Floyd goes 
almost casual motions and—No. 1 is on 
the line with the meter reading 3000 
kilowatts. All eyes turn to the clock 
which shows 6:23. Everyone knows it’s 
night, but a few weary souls ask, “Let’s 
see, is this Sunday?” And no one laughs. 
The minutes roll by with no major 
hitches. The load on the unit is stepped 
up or backed off as boiler conditions 
change. But the turbine rolls steady 
and smooth, humming sweet as a song. 
The pennies and nickels balanced on 
every curved portion of the throttle are 


comes 
Drummond 


standing upright, as motionless as if 
Westinghouse had built them into the 
machine. 

Now Carty moves among the groups 
in the control room and out by the tur- 
bine, handing out cigars with the quiet 
pride of an experienced father in the 
delivery of another lusty, healthy baby. 

The crowd breaks up and drifts out 
into a drenching rain. In little groups, 
they slog through the mud to the quon- 
set restaurant to smoke their cigars in 
quiet relaxation over coffee and ham- 
burgers. There’s still work to be done. 
But a new station, a new unit and a 
new crew of men with real know-how 
have just been put together in one 
mighty operation that clicked. We've 
won another lap in the race to balance 
load with good, solid generating capa- 
city. 
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LBERT A. POPE, eighty-one, a 
pioneer in the electric utility busi- 
ness in New York, died Dec. 7 at his 
home in Westfield, N. J. He began his 
career with the Edison Electric Illumi- 
nating Company of Brooklyn in 1889 
and transferred to the New York Edison 
Company the following year. He was one 
of the four men who organized what is 
now the Sales Department of the Con- 
solidated Edison Company of New York, 
Inc. 

Born in Brooklyn, Mr. Pope received 
his education in public and private schools 
in Brooklyn and was graduated from 
Stevens High School in Hoboken, N. J. 

Mr. Pope retired as assistant general 
commercial manager of New York Edi- 
son in 1929 after nearly forty years with 
the company. Thereafter he carried on 
his work for the Edison Savings and 
Loan Association, of which he was a 
charter member and which functions for 
employees of the Consolidated Edison 
System Companies. His total service rec- 
ord of 53 years is one of the longest of 
any employee of the company. 

Mr. Pope was second in charge of the 


Interrelation Between Distribu- 
tion System and Substation 
Design from the Distribution 
System Point of View 


(Continued from page 18) 


continuity problem, since under this type 
of system any supply feeder presumably 
can be removed from service without 
affecting the capability of the network to 
carry the load. 

As the overall efficiency of the dis- 
tribution supply system increases, the 
proper solution of the problems confront- 
ing both the substation and distribution 
engineer will require greater knowledge 
and skills. The extent to which the ef- 
forts of these two groups can be coordi- 
nated will be dependent to a large de- 
gree upon the knowledge each group has 
of the other’s problems and the limita- 
tions confronting them. 

The supply system must be one entity 
and as such, present one problem to both 
groups, namely: “how can service be ren- 
dered to the ultimate consumer in a man- 
ner which fulfills the service require- 
ments, both today and in the immediate 
future, at the lowest overall annual cost 
to the Company ?” 


EDISON ELECTRIC INSTITUTE BULLETIN 


Albert A. Pope 


Contract and Inspection Department of 
New York Edison. Over a long period 
he was prominently connected with the 
company’s joint work with the N. Y. 
Board of Fire Underwriters and repre- 
sented the company on committees work- 
ing on the National Electric Code and 
on insurance matters involving wiring. 
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He was a charter member of the Illumi- 
nating Engineering Society and a mem- 
ber of the National Electric Light Asso- 
ciation. He was active in committee work 
for the National Fire Protective Associa- 
tion, the Eastern Association of Electri- 
cal Inspectors, the New York Electrical 
Society and the Academy of Political 
Science. Mr. Pope was also a member of 
the Edison Pioneers. 





The Effect of Soil Moisture on Buried Receivers 
for Heat Pumps 


(Continued from page 12) 


of Mickley will predict a final moisture 
content as high as 33.1 per cent, which 
falls in the range of the final measured 
values at the test installation. If the 
moisture migrates by a series of evapora- 
tions and condensations, as indicated pre- 
viously, this would give a rate of heat 
transfer of 20.4 Btu/hr ft of 0.875-in. 
OD pipe, due only to moisture migra- 
tion. This is a very significant amount of 
heat. If the moisture moves wholly in the 
liquid state, the heat transfer rate is a 
negligible 3.15 Btu/hr ft. 

If the moisture moves by the former 
process and there is a significant time lag 
in the process, it would explain many of 
the discrepancies between the measured 
values of thermal conductivity for moist 
soils. The higher values of thermal con- 
ductivity appear to have been measured 
after an interval of time of less than 10 
per cent of the time allowed to measure 
the lower values. It could very well be 
that there was still appreciable moisture 
migration of the evaporation-condensa- 
tion type in these short time measure- 
ments which would give a fictitiously 
high value for the thermal conductivity. 

There is some evidence to indicate that 
there are significant convection currents 
of moisture in soils.° The distribution of 
NaCl deposits in the Woodbine sand of 
East Texas seems to require the existence 
of convection currents. It may very well 
be that these currents are motivated by 
a combination of gravitational flow and 
thermally actuated moisture migration. 
Convection currents of this type could 
also account for a considerable amount 
of heat transfer to a buried thermal re- 
ceiver. 

In conclusion it can be stated that the 
significance of moisture in soils is ap- 
preciable in regard to its effect on con- 
ductivity and its possible effects by gravi- 
tational transfer and thermal transfer. 
In the latter case, more fundamental 
information would clarify the whole pic- 


ture in regard to the earth as a source of 
heat for heat pumps. 
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Why Advertise—And How?r 
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mats and help pay for their advertising 
space, I would say: Please insist that 
your dealers give real consideration to 
the mat they select. Be sure the item 
advertised is priced at a level most of 
the people in your territory can afford. 
Time its appearance with national and 
local campaigns. 

Caution them to be particular as to 
type size and readability of their firm 
signature. Tell them they should insist 
on a proof of the cast. I recently saw 
a proof of an ad so badly cast that one 
whole paragraph of copy could not be 
read. Another was illustrated by, an elec- 
tric water heater, but only half of the 
heater was distinct—the publisher had 
burned the mat. It was worthless to 
both the manufacturer and the dealer. 
In a measure, such a presentation hurts 
the public relations of both. 

You can also help your dealers pre- 
pare their own advertisements. 

And so I conclude my subject, “Why 
Advertise and How.” I am glad the pe- 
riod of lush spending is over. I’m glad 
the time has come again when we all 
must dig for business. It’s fun these 
days to watch the cash register ring and 
know you had a part in the ringing. 
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plete with a 16 mm. sound movie 


in color, booklets, mailing folders, 
newspaper ads, etc., will be ready 
for distribution this ‘fall. 

Electric Kitchen Films 

“It Happened In The Kitchen” (In 
DRED, hina. dbase enulens.c:604% 

Electrical Living 

“Planning Your Home for Better 


Loving. Wipctracatiy” «.s:o.0.05:0:s-0.0-6.6 
(Special prices in quantity) 


Electric Water Systems Council 


“Running Water—The Farm Neces- 


M a of Water ‘Supply "Equipment 
Home Service 
Folder—‘‘Here’s Your Career” ..... 
Lighting Films 
BN ies For Use With Disney 
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Members Members 


“Light Is What You Make It”—A 
sound movie in technicolor, pro- 
duced by Disney Praductions, 16 


Si, 20 DE 65 <snccanences es Price Upon 
Request 


“Let There Be Light” (Street 
Lighting sound slide film, 15 
minutes, 75 frames ......... ose 
“See For Yourself’? (Home Light- 
ing) sound slide film, 15 minutes, 
OOS PORE kc cas @sds ok dowd euis.oue 

Planned Lighting Program 
Stores, Schools, Offices, Industrial 
Homes—(A group of promotional 


publications on above) ........... Price List 
Upon Request 


Sales Training Course 


Basic Sets of 8 Films and Records.... Set $200.00 


Basic Sets of 8 Salesmen’s Manuals.. Set 
Residential Sets of 4 Films & Records. Set 
Residential Sets of 4 Salesmen’s Man- 
MR Gevhi nsw ete aeceneebakennnas Set 
Commercial Sets of 4 Films & Records Set 
Commercial Sets of 4 Salesmen’s Man- 
SN) 6i.o5. pcaraseuthadewseiabe ns ew Set 
Rural Sets of 2 Films & Records ..... Set 
Rural Sets of 2 Salesmen’s Manuals... Set 
Industrial Sales Training Handbook... 
Residential Lighting Film & Record.. 
Residential Lighting Salesmen’s Manual 


Water Heating 
Self-mailers to Dealers (minimum 


ME DO) ccadcanedeunead eben 1.50 per 
Self-mailers to Customers (minimum 

lots 1000) ........se.essccceees 15.00 per 1000 
Stutiers in sets of 6 pieces (mini- 

mame Tots) 2000) o...4.6.00.0.0000 15.00 per 1000 sets 
Eight-page folders (minimum -_, 

| MePrererrrereree cre rire. 2.50 per 1000 

Wiring 
M-8—Handbook of Farmstead Wiring 

MM, Soins cede nachos dhaeeae .40 
M-7—-Handbook of Residential Wiring 

ORE AA SP ee ee P 25 


3asic Factors of Adequate Wiring— 


[REO Sacchcowaocan enmemuassacren .25 
Covered Neutral Cable Helps Sell 

Adequate Home Wiring—1939 .. 25 
Commercial Building Rewiring Ma irket 5 

MITER isinatadnaeme be eneeean 3 


(Price on above three books 


as a group is 60c. 
Wiring Films 
Commercial Re-wiring — lantern slides, 


WH MOE “i sae cascens keds ane Set $25.00 
Home Wiring — lantern slides, with 
TONES on ssa ctwecdauescneo eo ienetse Set 


Miscellaneous, Reference 
Books, etc. 


Q-5—Specifications for Impreg- 
nated Paper-Insulated Lea 
Covered Cable, “Low Pres- 
sure, Gas-Filled’” Type—AEIC 


POE kaa seteseeneneteenkas Single copies $1. rs 


10 or more 
M-13—Specifications for Impreg- 
nated Paper-Insulated Lead 
Covered Cable, ‘‘Solid” Type, 


“Oi-PiNeR” “TIPE. ..06ss<ccs Single copies $1. vss 


10 or more 
Objective Type Rates, 1933-1936. .80 
Ice and Wind Loading Tables for 
Overhead Line Conductors (Revi- 
sion of Tables 85 to 96 of the 
Overhead System Reference Book) 


IES nos 6chceseceataraveennsens 1-4 copies — 
-49 : : 


Mate. Beck 266 2987 iccksscatcana 10.00 
Storm Loading and Strength of Wood 
Pole Lines and a Study of Wind 


oe) | ear ae 
Weekly, Monthly and Annual Statis- 
SR caw soka waco cena seas ak eee 





(Includes Anr Statistical Bulle- 
tin; Weekly lectric Power Out- 
put; Mont'ly Electrical Research 
Statistics) 


Periodicals 


Commercial Sales Log (several issues 


ee ee NS Re ee Each issue 
priced individually 





Better Light—Better Sight News (6 
MaRS SRNIINS denies scanned rnd 1.00 

Edison Electric Institute Bulletin 
ES ee 

Farm Electrification (a _ bi-monthly 
publication) Up to 10 copies ...... Free 
en: TD GUE. 6:6ncdcaeeiack inva 75 


Discount for orders of 25 or more paid subscrip- 


tions, if mailed in bulk to one address. 
Discount for orders of 25 


tions, if mailed to separate addresses...... 10% 
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D. R. McCLung, general superinten- 
dent of the Pacific Power and Light Co., 
Portland, Ore., has been elected vice 
president in charge of physical operations 
of the company which serves areas in 
Oregon and Washington. Another 
PP&L promotion makes L. A. MorpHEy 
superintendent of power, responsible for 
operation and maintenance of produc- 
tion, transmission, and substation facili- 
ties, duties formerly performed by J. H. 
SIEGFRIED, superintendent of power, and 
Tom Perry, superintendent of the 
northwest division, both of whom have 
recently retired. 

Mr. McClung has been with the com- 
pany since 1917. In 1936 he was made 
assistant chief engineer. Four years later 
he was appointed assistant general super- 
intendent and in 1947 was promoted to 
the general superintendency of the com- 
pany. 

Mr. Morphey joined the staff of the 
former Northwestern Electric Co. in 
1922 and in 1941 was transferred to the 
power department of PP&L. 


E. P. HENNEK, formerly general su- 
perintendent of the Central Electric and 
Gas Company, Lincoln, Neb., has been 
appointed executive vice president of the 
Western Light & Telephone Co., Kan- 
sas City, Kan. Mr. Hennek has a broad 
background of experience in the utility 
industry. Starting with the lowa-Ne- 
braska Light and Power Co. in 1928, 
for several years he was engaged in 
power plant construction work. In 1931 
he was appointed Seward district super- 
intendent and in 1932 industrial engi- 
neer with headquarters at Lincoln, Neb. 

After serving there as Lincoln dis- 
trict superintendent, he was promoted to 
the position of general superintendent for 
the Iowa-Nebraska Light and Power Co. 
in 1944 and assumed that same title for 
the Central Electric & Gas Co. after its 
acquisition of the I[owa-Nebraska prop- 
erties. 





Announcement has been made of the 
election of J. C. RicHert, JR., as a vice 
president of Carolina Power and Light 
Co., Raleigh, N. C. Mr. Richert has 
served the company in various capacities 
since 1924 and at the time of his promo- 
tion was manager of districts. In that 
capacity he was in charge of all local 





operations involving contacts by the com- 
pany with customers. 

After working in various departments 
of the company for one year as a student 
manager, he was assigned to Zebulon, 
N. C., as local manager. During the 
next four years he served successively as 
local manager at Wadesboro, N. C., and 
Dillon, $. C. In 1929 he was transferred 
to Marion, S. C., as a district manager, 
remaining in that position for 10 years. 

In 1939, Mr. Richert was assigned to 
the general offices of the company in 
Raleigh as assistant manager of the dis- 
tribution and service department. Five 
years later he moved to Asheville, N. C., 
as general operating superintendent of 
the company’s western division and 
served in that capacity until he returned 
to Raleigh in 1947 as manager of dis- 
tricts. 


G. J. OGLEBAY, vice-president of the 
Public Service Co. of Indiana, Inc., has 
been elected president of the Indiana 
Electric Association. Practically all of 
Mr. Oglebay’s business career has been 
devoted to the electric industry through 
association with the Public Service Co. 
of Indiana, Inc., or a predecessor com- 
pany. After finishing high school in 1902 
he started to work in the Line Depart- 
ment of the municipal electric plant at 
Tipton, Ind. During the next eight 
years he worked as a lineman, trouble 
man, meter reader, meter man and relief 
In 1910 he was employed as 
manager of the Tippecanoe Electric and 
Power Co. 
acquired by the Interstate Public Service 
of the 
present Public Service Co. of Indiana, 
Inc. 
district manager at several locations in 


engineer. 
In 1913 this company was 


Co. which later became a part 


He served with Public Service as 


Indiana and was appointed assistant to 
the vice president in charge of operations 
in 1927. He served in that capacity un- 
til 1938 when he was elected vice presi- 
dent in charge of operations and was also 
elected a director of the company, both 
positions which he holds at the present 
time. 

E. D. ANDERSON, vice president of 
the Northern Indiana Public Service Co., 
Hammond, Ind., who was elected vice 
president of the Association is a graduate 
of Purdue University in 1924. Since 
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that time his entire business career has 
been devoted to the affairs of the North- 
ern Indiana Public Service Co. He 
has served in various capacities until 
elected vice president of his company, 
which office he holds at the present time. 


Leeps A. WHEELER has been named 
general counsel for the New England 
Electric System, succeeding JupcE F. J. 
Dunn. Mr. Wheeler joined the system 
in 1934 as attorney for the New England 
Power Engineering & Service Corp. In 
1941 he was elected vice president of the 
New England Power Service Corp. Mr. 
Wheeler is also a member of the Welles- 
ley (Mass.) Municipal Light Commis- 
sion. 


WALTER B. Cospon has been named 
acting manager of the Washington Office 
of Ebasco Services Inc. He has been a 
member of Ebasco’s Washington staff 
since 1944. 

Mr. Cosdon joined the survey depart- 
ment of the Potomac Electric Power Co. 
in 1937. He became a member of the 
power branch of the War Production 
Board in 1942, transferring to the Office 
of War Utilities when it was established 
later. He was assistant administrator of 
Order U-1 when he left OWU to go 
with Ebasco. 





ArTHUR A. BratNerp, illuminating 
engineer for the Philadelphia Electric 
Co., has been elected president of the 
U. S. National Committee of the Inter- 
national Commission on Illumination. 
Mr. Brainerd started with the Philadel- 
phia utility in 1924 and was appointed 
illuminating engineer in 1946. Recently 
he has devoted himself largely to special 
lighting developments and_ professional 
committee activities. Mr. 
Brainerd has been active in the I]lumi- 
nating Engineering Society and for the 
past ten years has been executive secre- 
tary of the U. S. National Committee, 


ICI. 


association 


Guy W. Witmer, assistant chief en- 
gineer at the Riverside power station of 
the Savannah Electric & Power Co., has 
been appointed chief engineer to succeed 
ARTHUR J. MOoNNEN, retired. E. W. 
GRACEN has succeeded Mr. Witmer as 
assistant chief engineer. Mr. Witmer 
was identified with the Savannah utility 
from 1927 to 1930 as a student engineer, 
then joining Gulf States Utilities Co., 
where he remained until 1945, when he 
returned to Savannah Electric as assis- 
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tant chief engineer. Mr. Monnen was 
connected with the Tampa Electric 
Company before joining Savannah Elec- 
tric in 1919 as assistant chief engineer. 
He was made chief engineer in 1945. 


H. G. DIL. n has been appointed com- 
mercial manager of the San Diego Gas 
and Electric Co., San Diego, Calif. For- 
merly engineer in charge of rates, Mr. 
Dillin succeeds ALFRED May, who re- 
cently retired. Mr. Dillin has been as- 
sociated with the company since 1924. 


FRANKLYN HEYDECKE, comptroller 
of Public Service Electric & Gas Co., 
Newark, N. J., has been elected presi- 
dent of the New Jersey Utilities Associa- 
tion. 

In 1900, Mr. Heydecke started in the 
utility business with one of the predeces- 
sors of Public Service, the Essex and 
Hudson Gas Co. When Public Service 
was formed in 1903 he was transferred 
to the general office of the new company. 
In 1924 he became general auditor of the 
department, in 1940 general 
auditor of electric and gas departments, 
and this year was appointed comptroller. 
Mr. Heydecke is a member of the ac- 
counting advisory committee of EEI. 


electric 


Announcement has been made of the 
appointment of GrorGE U. Parks as 
assistant superintendent of production, 
steam stations, Boston Edison Co. 

For 24 years Mr. Parks has been gen- 
eral manager of the Montaup Electric 
Co., Fall River, Mass. From 1919 to 
1924 he served as a consulting engineer 
on electrical construction and appraisals. 
When the Stone & Webster organization 
planned the construction of the Montaup 
plant on the Taunton River in Somerset, 
Mr. Parks became the first employee of 
the new Montaup Electric Co. in 1924. 


J. A. Tyvanp has resigned as Chief 
Electrical Engineer for the Otter Tail 
Power Co. to become associated with the 
consulting firm of Knappen ‘Tippetts 
Abbett Engineering Co., New York 
City, as their chief electrical engineer. 
Mr. Tyvand has been active in mid-west 
utility work for 25 years in responsible 
engineering capacities for the Wisconsin 
Electric Power Co. and the Wisconsin 
Gas and Electtic Co. He is active in 
A.I.E.E. affairs and formerly was active 
in the Wisconsin Utilities Association. 


WistiAM H. WacNner has been ap- 
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pointed sales manager of Wisconsin Elec- 
tric Power Co., succeeding I. L. ILLinG 
who will devote more time to sales pro- 
motion and other special activities. Mr. 
Wagner started with the company as a 
sales engineer in 1931 and became as- 
sistant sales manager in June, 1947. 
GLENN R. BLACK, a company employee 
since 1928, has been appointed assistant 
superintendent of industrial sales to assist 
Almer Skretting, superintendent. 


BENJAMIN S. MurPpPHy, assistant 
manager of the electric production de- 
partment, Consolidated Edison Co. of 
New York, Inc., has retired. Mr. Mur- 
phy had been identified with Consoli- 
dated Edison and its predecessor New 
York Edison Co. since 1907 when he be- 
came a mechanical inspector in the Hud- 
son & Manhattan Railroad Co. He was 
made superintendent of the Jersey City 
generating station in 1920 and in 1926 
was transferred to the East River gen- 
erating station as chief engineer. In 
1937 he was assigned to the Hudson Ave- 
nue generating station as chief engineer. 
He was made assistant manager of the 
electric production department in 1944. 


CHARLES W. McCormick has been 
appointed supervisor of commercial light- 
ing for the Connecticut Light & Power 
Co. He will be responsible for the co- 
ordination of all commercial sales and 
lighting activities on the system. His 
headquarters will be at Waterbury, and 
he will report to P. V. Hayden, indus- 
trial manager. Mr. McCormick joined 
the company in 1946 as an illuminating 
engineer. 

Stuart P. GILLEsPIE has been named 
research engineer of the Connecticut 
Light & Power Co. His headquarters 
are at Waterbury. Mr. Gillespie was 
with the Jersey Central Power & Light 
Co. for nine years. He served in the 
U. S. Navy for five years and was dis- 
charged as lieutenant commander, join- 


ing CL&P in 1945. 


W. H. STueEve, executive assistant, 
Oklahoma Gas & Electric Co., was hon- 
ored at the recent annual meeting of the 
Petroleum Electric Power Association, 
which gave him a plaque signed by for- 
mer and present members of the associa- 
tion. The award was in recognition of 
his outstanding work and services during 
the past 25 years in helping to bring 
about greater use of electric power by 
all branches of the petroleum industry. 
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Mr. Stueve was a charter member of the 
association, founded in 1928. 


JouHn H. K. SHANNAHAN has been 
appointed supervisor of residential sales 
for the Indiana and Michigan Electric 
Co., South Bend, Ind. He was formerly 
sales promotion supervisor for the com- 
pany’s Fort Wayne division. 


A. R. Deck, formerly chief system 
operator for the Metropolitan Edison 
Co., Reading, Pa., has been appointed 
to a new position as system engineer. 
Principal duties of Mr. Deck are to 
make studies of system requirements and 
changes necessary to meet the load 
growth on the Metropolitan system as 
well as changes and additions which may 
be required through relations with inter- 
connected systems. 

Mr. Deck brings to his new position 
25 years’ experience in the electric utility 
field, all of which has been spent with 
Metropolitan Edison and its affiliate, the 
New Jersey Power & Light Co., Dover, 
re. 5. 

Don B. Porrer, manager of the 
Clarksburg division of the Monongahela 
Power Co., Fairmont, W. Va., has been 
appointed manager of the company’s new 
business department. He succeeds the 
late Charles E. Snyder. Although Mr. 
Potter started with Monongahela in 
Clarksburg in 1929, returning to Fair- 
mont will not be a new experience for 
him, because in his almost 20 years with 
the company, he has had four Fairmont 
area assignments. 


CLARENCE T. SHOCH, manager of the 
industrial sales department of the Penn- 
sylvania Power & Light Co., Allentown, 
was elected chairman of the Interstate 
Power Club of New York at its recent 
meeting. 

Since joining Pennsylvania Power & 
Light in 1924 Mr. Shoch has held a 
number of operating positions, including 
instrument man, test engineer, field en- 
gineer, plant betterment engineer, indus- 
trial sales representative, and finally 
manager of industrial sales department. 


Mary SINGLETON, editor of “Snap 
Shots,” monthly news magazine of the 
Georgia Power Co., Atlanta, has been 
elected president of the Southern Indus- 
trial Editors’ Association at the recent 
meeting. Miss Singleton has been with 
Georgia Power for 19 years and editor 
of “Snap Shots” since 1942. 





Conservation— 
Weapon Against Want 
(Continued from page 8) 


to the simple problem of whether in- 

dividual people are able to provide 

themselves with life necessities and 
whether their descendants will be 
able to do so. The ratio affects peace 
through economic relationships. There 
is evidence that hunger breeds war and 
war breeds hunger. We have hope that 
the opposite is also true; that plenty 
breeds peace and peace breeds plenty. 

“The world’s people are using re- 
sources as if they still had unlimited 
room to move around. To insure our- 
selves against disaster in the future 
we must not only stop the losses but 
make sure that what resources we have 
provide adequately for our wants. 

There is reason to hope that we can 

do this.” 

Finally, and admitting departure from 
the main theme of my subject, | 
should like to pose for you the question 
of conservation of individual freedom. 
The enslaved, controlled, regimented 
people of the old world know to the 
bitter fullness of hopeless life their great 
loss. For the present generation there 
may be no adequate weapons of recovery. 
In America eroding forces of increasing 
potency, at times violently and at times 
insidiously, are depleting and carrying 
away the top soil of freedom which our 
forefathers so generously provided and 
left for our inheritance; to be enjoyed 
but preserved and passed down to the 
next generation. The debilitating effect 
of security versus enterprise, hard work 
and risk taking; the enforced averaging 
of individual effort; the surrendering of 
local burdens and responsibilities to 
a paternalistic central government, all 
these and many other socialistic or col- 
lectivistic influences are reducing the 
area of our freedom. 

The protective measures for us as 
businessmen are not to destroy the re- 
maining top soil of free enterprise for the 
objective of immediate profits but rather 
to be forward looking, erecting dikes 
against the encroachment of the socialist 
flood and improve our industrial place in 
the sun by fair dealings now and for the 
future and by more and better public 
education. Let us give consideration to 
the prevention of further floods by build- 
ing many, many little up-stream tribu- 
tary reservoirs of friendship and under- 
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19-21 


24-25 


Jan. 31-Feb. 4 


New York, N. Y. 


Hotel, Chicago, IIl. 


Franklin Hotel, Philadelphia, Pa. 


Chicago, IIl. 


II}. 


Kansas City, Mo. 


11-13 

Hotel, Detroit, Mich. 
13-15 

Fla. 
19-21 

las, Texas, Baker Hotel. 
20-23 


cinnati, Ohio, 


Springs, Ind. 


City, N. J. 
20-21 
Ohio 


12-14 





1949 
JANUARY 


American Society of Civil Engineers, Annual Meeting, New York, N. Y. 
20 Industrial Relations Committee, EEI, New York, N. Y. 

Accident Prevention Committee, EEI, Book-Cadillac Hotel, Detroit, Mich. 
American Institute of Electrical 


FEBRUARY 


7-8 Prime Movers Committee, EEI, Biltmore Hotel, Dayton, Ohio. 


10-11 Transmission and Distribution Committee, EE1, Netnerland Piaza Hotel, Cin- 
cinnati, Ohio 

13-15 Industrial Relations Committee, EEI, Chicago, III. 

14-15 Electrical Equipment Committee, EEI, New Jefferson Hotel, St. Louis, Mo. 

17-18 Pennsylvania Electric Association, Electrical Equipment Committee, Relay Sub- 
committee, Roosevelt Hotel, Pittsburgh, Pa. 

24-25 Pennsylvania Electric Association, Transmission and Distribution Committee, 
Benjamin Franklin Hotel, Philadelphia, Pa. 

MARCH 
2 American Society for Testing Materials, Spring meeting, Edgewater Beach 


3-4 Pennsylvania Electric Association, Electrical Equipment Committee, Benjamin 


Southeastern Electric Exchange, Engineering and Operation Section, General 


13-18 National Electrical Manufacturers 
water Beach Hotel, Chicago, III. 
17-18 Industrial Relations Committee, EEI, Baltimore, Md. 
17-18 Oklahoma Utilities Association, Hotel Tulsa, Tulsa, Okla. 
24-25 
Ogelthorpe Hotel, Savannah, Ga. 
29-Apr. 1 


Third International Lighting Exposition and Conference, Stevens Hotel, 


APRIL 
5-7 Fifteenth Annual Sales Conference, EEI, Edgewater Beach Hotel, Chicago, 


6-8 Missouri Valley Electric Association, Engineering Conference, President Hotel, 
National Conference of Electric and Gas Utility Accountants, Book-Cadillac 
Southeastern Exchange, Annual Convention, Boca Raton Hotel, Boca Raton, 
American Institute of Electrical Engineers, South West District Meeting, Dal- 
American Society of Civil Engineers, Oklahoma City, Okla. 
MAY 

1-6 National Electrical Wholesalers Association, Netherland Plaza Hotel, Cin- 
-4 Engineering Committees, EEI, Edgewater Beach Hotel, Chicago, IIl. 

Chamber of Commerce of the U. S. A., Washington, D.C. 
1 Purchasing and Stores Committee, EEI, Jefferson Hotel, St. Louis, Mo. 
2 Westinghouse Agent-Distributors Association, French Lick Hotel, French Lick 


National Fire Protection Association, Fairmont Hotel, San Francisco, Calif. 


JUNE 
May 31-June 2 ANNUAL MEETING, EDISON ELECTRIC INSTITUTE, Atlantic 


Public Utilities Advertising Association, Netherland Plaza Hotel, Cincinnati, 
28-30 Canadian Electrical Association, Banff Springs Hotel, Banff, Canada 


JULY 


American Society of Civil Engineers, Mexico City, Mexico. 


Engineers, Hotel Pennsylvania, 


Association, Winter Convention, Edge- 








standing in our own plants through 
closer contact and understanding with 
our own employees. 

To quote A. E. Bowen, of Salt Lake 
City: 





“Freedom is not bestowed; it is 
achieved. 
It is not a gift, but a conquest. 
It does not abide; it must be 
preserved.” 
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Py ee ee ne error Monongahela Power Co., Fairmont, W. Va. 
Ce, BE oho Sik ake endeh esa tack snreweeeeednadewas® Metropolitan Edison Co., Reading, Pa. 
(Terms Expiring 1951) 
Oi cb kins taken ndendemendencenes Public Service Electric and Gas Co., Newark, N. J. 
Dy Fe Se ebkckwcnne ern an heen dered sk rKsn desman Alabama Power Co., Birmingham. Ala. 
ee” a ee Utah Power and Light Co., Salt Lake City, Utah 
By ee eR RIN sc is a a hb nc Wiel wn ie IE lave We voeli cae Ree Consumers Power Co., Jackson, Mich. 
J. EL, LOSRAU. . 0. cc ccccreccccccecessese. Public Service Company of Colorado, Denver, Colo. 
Maes TEs PRG CEI a6 in cave 435 G id Gow ata, # eiarcielnsdsis be was Pacific Power and Light Co., Portland, Ore. 
Ce Oe ai kadvidnen scan +oonneheemns ee ekemennt Georgia Power Co., Atlanta, Ga. 
De i PN ss avian daeaeaeseweeene South Carolina Electric & Gas Co., Columbia, S. C. 
Grover C. NEFF.....-..2. ipsa wv cate Wisconsin Power and Light Co., Madison, Wis. 
PP, Fi. POs itncnacacesengapbens ss sie dehadeannons West Penn Power Co., Pittsburgh, Pa. 
FEAROLD COURMEEN 2. oc sccswcesewetecs cece’ Southern California Edison Co., Los Angeles, Cal. 
J. Be. TROMAR. 66200000 Pee ee dua ak ocd Texas Electric Service Co., Fort Worth, Texas 
TOE E,. WO dak ake conenseeRetnn skoon6osscavenanecee Boston Edison Co., Boston, Mass. 
BU, We. PURE ing as cme denenisecresnagaasnawn cus Central Maine Power Co., Augusta, Maine 


(Executive Committee) 


The Executive Committee consists of the following members of the Board of Directors: Messrs. 
J. T. Barron, W. H. Burke, E. W. Doebler, A. H. Kehoe, P. H. McCance, Chas. E. Oakes, P. H. 
Powers, O. Titus and J. T. Ward. 





EDISON ELECTRIC INSTITUTE OFFICERS AND COMMITTEES 
(Continued) 
ADVISORY COMMITTEE 


D. C. Barnes... Virginia Electric & Power Co., Box 431, 
Charlottesville, Va. 

Long Island Lighting Company, 
Mineola, N. Y. 

Houston Lighting & Power Co., 
Houston, Texas 

Pacific Gas and Electric Co. 

San Francisco, Calif. 


E. F. Barretr 


S. R. Brertron 


GeorceE H. BLaKE 
Public Service Electric and Gas Co., Newark, N. J. 
B. F. BRAHENEY Northern States Power Co., 
Minneapolis, Minn. 
The Detroit Edison Co., 
Detroit, Mich. 
Electric Bond & Share Co., 
New York, N. Y. 
Texas Power and Light Co., 
Dallas, Tex. 
Oklahoma Gas and Electric Co., 
Oklahoma City, Okla. 
.The Hartford Electric Light Co., 
Hartford, Conn. 
The North American Co., 
New York, N. Y. 
Philadelphia Electric Co., 
Philadelphia, Pa. 
Niagara Hudson Power Corp., 
Syracuse, N. Y. 


Prentiss M. Brown 
Curtis E. CALDER 
J. W. CarPENTER 
Georce A. Davis 


SAMUEL FERGUSON... 


T. W. Martin...Alabama Power Co., Birmingham, Alz 
J. WesLEY McAFEE Union Electric Co. of Missouri 
St. Louis, Mo. 

New England Electric System, 
Boston, Mass. 

.Southern California Edison Co. 
Los Angeles, Calif, 

New Orleans Public Service Inc. 
New Orleans, La. 

Ohio Edison Co., Akron, Ohio 


Irw1In L. Moore 
W. C. MULLENDORE... 
A. B. Paterson 


W. H. Sammis 
Witu1aM SCHMDT, JR, 
Consolidated Gas Electric Light & Power Co., 
Baltimore, Md. 
American Gas & Electric Co., 
New York, N. Y. 
Carolina Power & Light Co., 
Raleigh, N. C. 
R. H. Tapscott. .Consolidated Edison Co. of N. Y. Ine., 
New York, N. Y. 
.The West Penn Electric Co., Inc., 
New York, N. Y. 
Boston Edison Co., Boston, Mass. 
Wisconsin Electric Power Co., 
Milwaukee, Wis. 
. The Commonwealth & Southern Corp., 
New York, N. Y. 
. The Southern Company, New York, N. Y. 


PHILIP SPORN 


L. V. Sutron 


E. S. THompson... 


J. R. Wurtinc.. 


E. A. YATES... 


CHAIRMEN OF EDISON ELECTRIC INSTITUTE COMMITTEES (1948-1949) 


ACCOUNTING 


Accounting Division Executive, ALLAN G. MITCHELL..... 


Application of Accounting Principles, H. H. SCAFF 
Customer Activities, R. G. SCHNEIDER 


Depreciation Accounting, ARTHUR H. KUHN.........+4 


General Accounting, E. L. CassaDy 


Cee ee eee er Philadelphia Electric Co., Philadelphia, Pa. 


Ebasco Services Inc., New York, N. Y. 
Virginia Electric & Power Co., Richmond, Va. 


(hs adele Pioneer Service & Engineering Co., Chicago, Til. 


Indianapolis Power & Light Co., Indianapolis, Ind. 


Plant Accounting and Records, J. A. RYAN........++4: Consolidated Edison Co. of New York, Inc., New York, N. Y. 


Taxation Accounting, J. R. WEGER 


COMMERCIAL 

Commercial Division General, Harry RESTOFSKI 
Commercial Sales Section, C. A. STEVENS 

Farm Section, J. C. CAHILL 

Industrial Power and Heating Section, J. R. HARTMAN 
Residential Section, H. A. Stroup 

Sales Personnel and Training, E. O. GEoRGE 


Wiring and Specifications, F. E. DAVIS.......+++0eeeeees 


ENGINEERING 
Engineering Division General, E. W. DILLARD 
Electrical Equipment, B. Van NEss, JR 


Consolidated Gas Electric Light & Power ta. Baltimore, Md. 


West Penn Power Co., Pittsburgh, Pa. 

Public Service Electric & Gas Co., Newark, N. J. 
The Detroit Edison Co., Detroit, Mich. 

The Cincinnati Gas & Electric Co., Cincinnati, Ohio 
Monongahela Power Co., Fairmont, W. Va. 

The Detroit Edison Co., Detroit, Mich. 


.... The Commonwealth & Southern Corp., Jackson, Mich. 


New England Power Service Co., Boston, Mass. 
Pennsylvania Water & Power Co., Baltimore, Md. 


Hydraulic Power, G. R. STRANDBERG........+++++0++eee0++++++.-otone & Webster Engineering Corp., Boston, Mass. 
eer Weed Sovwees, TA, BE. POMS. ... on. cc ccc cen cccewcseccisces New England Power Service Co., Boston, Mass. 
ee rene: Ga. A. BOAMEEER, oon onc ce cesccscvccswecesesess The Commonwealth & Southern Corp., Jackson, Mich. 


Transmission and Distribution, T. J. BROSNAN 


GENERAL 

Accident Prevention, E. J. 

Industrial Relations, C. B. BouLeT 
Insurance, 1. M. CARPENTER 

Membership, J. F. FoGarty 

Prize Awards, H. M. SAWYER 

Purchasing and Stores, R. W. T. PurcHas 
Rate Research, S. W. ANDREWS 

Statistical, O. E. Smit 

Transportation, Linn EDSALL 


Buffalo Niagara Electric Corp., Buffalo, N. Y. 


Duquesne Light Co., Pittsburgh, Pa. 

Wisconsin Public Service Corp., Milwaukee, Wis. 
Ebasco Services Inc., New York, N. Y. 

The North American Co., New York, N. Y. 

American Gas & Electric Service Corp., New York, N. Y. 
Middle West Service Co., Chicago, IIl. 


American Gas & Electric Service Corp., New York, N. Y. 
Consolidated Gas Electric Light & Power Co., Baltimore, Md. 


Philadelphia Electric Co., Philadelphia, Pa. 


Codes and Standards (a Subcommittee of the Board of Directors ), A. H. Kenor, Consolidated Edison Co. of New York, 


Inc., New York, N. Y. 





